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-E CAPACITORS 


POWER SUPPLY 


Low power factor was penalizing a West Coast 
meat packing plant until G-E engineers recom- 
mended the installation (arrow) of a60-kvar, 3-phase 
60-cycle, 460-volt G-E capacitor equipment 


$359 
investment 
saves 
up to +47 
every month! 








WEST COAST MEAT PACKING PLANT INSTALLS 
GENERAL ELECTRIC CAPACITORS AND CUTS POWER COSTS 





Induction motors caused low power factor. Because 
it takes about 500 hp of induction motors to run a 
plant that processes between 1500 and 2000 head of 
beef a day, a West Coast packing plant had a power 
factor that seldom got above 81%. Rebates on 
the plant’s power bill were down to about $3 a 
month. 

Power factor raised from 81% to 96%. Then G-E 
engineers recommended the installation of 60 kvar 
of G-E capacitors at a total cost of $355*. After 
the capacitors were installed the power factor rose 
to better than 96% and stayed there. Rebates on 
the power bill now average between $45 and $50 
every month. Thus, in less than nine months, the 
company realized a saving greater than the cost of 
the capacitor equipment. And these monthly savings 
will go on indefinitely. 


} 


*Cost of capacitor equipment in 1949. Prices slightly higher now 


Capacitors can help in other ways, too! Besides 
raising power factor, capacitors often permit your 
present distribution system to carry 20 to 30% more 
load without added equipment. Where voltage drop 
is a problem, capacitors can also provide the needed 
voltage boost inexpensively. 

They’re the key to lower power costs. This West 
Coast plant is just one of the many that are cutting 
power costs with capacitors. If your power factor is 
below 85% and if there is a power-factor or kva- 
demand clause in your power contract, chances are 
you can make similar worth-while savings. Your local 
G-E sales office or authorized G-E agent or distributor 
can help you—or write to Section 407-207 for booklet 
GEA-5632—“‘How to Use Capacitors to Reduce 
Power Costs and Gain System Capacity.’’ General 
Electric Company, Schenectady 5, New York. 
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ake the job easier and quicker by using Murray 
matched equipment. All elements of each unit are 
designed to go together. Take the Murray Meter Socket 
and the Murray “Main and Range” illustrated. Instal- 
lation is easier and quicker because knock-outs are 
positioned just right. Wiring is simplified because lugs 
are similar on both units. In addition, once installed, 
Murray metched equipment looks better and more 
workmanlike than devices from two differen? 


manufacturers. 


HERE’S Pook wanr 


MATCHED EQUIPMENT 
SAVES MONEY! 


Levittown, Long Island (17,000 homes) is using 
Murray matched equipment to handle the load. 
Now, another large project is being developed 
— 16,000 homes at Levittown, Pennsylvania. 
Murray matched equipment is being used again! 
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Further proof of the advantages of matched equipment is at 
Fairless Hills, Pennsylvania —a project of 4000 homes, The 
Murray Meter Socket and the Murray “Main and Range” are 
back-to-back on a large percentage of these homes. 

It comes down to this — Murray matched equipment saves 
time in installation — and time is money. Whether it’s a huge 
project or a bungalow — matched equipment saves time and 
money. 


One out of the 16,000 mod- 
ern houses being built at 
Levittown, Pa. Murray Meter 
Socket is located on outside 
wall, rear. Murray “Main 
and Range,” located in a 
utility closet, backs it up on 
the inside. 


Electricians like Murray equipment be- 
cause it’s easy to install. There’s al- 
ways plenty of wiring room in Murray 
equipment! 


® MURRAY MANUFACTURING CORPORATION 
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No lost sctews, No scuffed fingers, No lost time! 


New Appleton LOKT*SCREW covers offer 
fs 4 & A e eG L ET ©) RE time and trouble saving advantages you find 


in no other conduit fitting cover—and you get 

them at no extra cost! 
S Precision-threaded, easy-turning screws on 
Appleton LOKTe SCREW covers are held per- 


manently in place by steel collars which com- 

pletely surround screws, a feature which also 

COVERS prevents finger-bruising screw-driver slippage. 

The Appleton LOKTe SCREW cover is only 

FOR FORM 35 UNILE i & one of hundreds of Appleton wiring devices 

expressly designed to bring greater speed 

New "Ball-and-Socket” die a 
. ' and convenience to every job. For highest 
Action Screws! lity fitej : - ; 

q , y 2 2 Ee , Y > +. 

End view of time-saving “Lokt-Screw" cover qua ity aoa to meet es bes a —* 

shows rocking action of “Ball-and-socket’ ment, specify Appleton—The Standard for 

type screws, permitting one side of cover to Berrer Wiri P 

be completely tightened before tightening etter iring. 


of second screw begins. Screws are held per- 
manently in place by steel of the cover itself! 


> Sold Through Electrical Wholesalers 
‘A APPLETON ELECTRIC COMPANY APPLETON 
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YDU* 1704 Wellington Avenue ¢ Chicago 13, Illinois 
Sales Engineers: NEW YORK, 50 Church St. * DETROIT, 3049 E. Grand Blvd. * CLEVE- 
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Washington Report 

At a Glance 

Group Replacement...... 

Wiring a Wholesale Center ; 
By L. E. BATY—Modern electrical distribution and control meth 
ods, variety of materials-handling techniques used 

Dimming Hot Cathode Fluorescent Lamps. 

Simple new three-part electron dimming system 

1952 Appliance Sales Maintain $6-Billion Level. 
by 4" W. ARMSTRONG -Drvers, TV, etc. make gains to comper 
sate tor sliding of refrigerators, etc 

Modernized Distribution System 
By D. L. WESTHOEFER—Installation time was substantially 


reduced by using armor cable feeders on open racks 
Scaffold-Mounted Platform Hoist i 
Jatform Hoist takes the drudgery out of bus duct and heavy 
conduit installation on Harlan Electric Co. projects 
Estimating Forum 
By RAY ASHLEY—Adjusting feeder conduit units for jobs 
Common Code Problems... .. . 
By B. J. McDONALD-—-A question and answer on 
sprinkler system for grounding the electrical system 
More Safety and Less Maintenance 
By R. W. KOWITZ-—JIC standards bring more safety and less 
maintenance to highly automatic machine tools 
Plastic Panels Light Executive Offices................. 
By W. T. STUART—Luminous ceilings of large plastic panels 
framed with noise absorbing battles installed at Thew Shovel Co 
Bus Duct Riser Installation... . 
Diamond drills speed bus duct riser installation 
Luminous Ceiling Lights Super Market 
By B. C. COOPER—New store uses wali-to-wall luminous ceiling 
to provide uniform 50 footcandle intensity throughout 
Field Shop Ideas 
Some field shop ideas that save time and money for Westphal 
& Company on their electrical construction projects. 


Carbon Brushes 
By W. J. PRISE—Brushes 
Motor Shops bs 
Automatic lathe control for layer-wound coils gas oven speeds 
burn-strip cycle; flared varnish tank has double purposs 
Modern Lighting. 
Combination lighting boosts carpet sales; othce combines louver 
with translucent panels; period chandeliers used in modern setting 
Reader Service aie 
Product nev nnour ent ilogs and bulletis 
Reader's Quiz 
Questior ind answers on stroboscope testing seler 
measuring secondary currents; regulating alternator 
Questions on the Code a 
Answers to code questions including emergency lighting circuit 
riveting motor ontrol conduit couplings service cable feeders 
Practical Methods. eaters 
lurntable facilitates assembly of X-ray instruments: heating cable 
it sand plant; simple door interlock for welder control panel 


In the News 





Published for electrical contractors, industrial electricians, engi- 
neers, consultants, inspectors and motor shops. Govering engineer- 
ing, installation, repair, maintenance and management, in the field 
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New G-E Oil-tight Units — Modern Design for Modern Machines 


G-E SELF-A-LINE CONTACTS 





ON MAKE: 


When stationary contacts are mis- 
aligned movable contacts align with 
them 


= 





ON BREAK: 

Contacts always break evenly re- 
gardless of any misalignment of 
stationary contacts 

Wear is distributed evenly over 
both contact surfaces. Result: a 2:1 
increase in life--by actual load-life 
tests. 


LONG ELECTRICAL LIFE: 


Unique self-a-line contacts assure equal 
distribution of arcing on the double-break 
contacts which prevents excessive and 
cumulative burning of the tips. Wipe on 
both normally open and normally closed 
contacts prevents false operation under 
vibration. Arc-resistant melamine contact 
block has long life. 


ATTRACTIVE, BUT PRACTICAL: 

Color stays clean and bright because 
it’s anodized in the ring, and around the 
button away from area of use. Color 
coding can be seen from the side as well 
as the front. Smooth, rounded contour 
blends with modern machine design. 
Standard or extra-large nameplates avail- 
able for all forms. 


EASILY INSTALLED: 

Contact blocks, operators and color 
rings can be assembled with little effort. 
Wiring is simple. Large pan-head No. 8 
screws with terminal clamps easily take 
No. 12 wire and cannot be twisted off 
when tightened. Screw will also take 
solderless-type lugs. Only normal hand 
tightening is required to make unit oil- 
tight because of a special washer. 


An entirely new concept of push-button 
design means greater flexibility, easier 
installation, and longer life of these units 
on your machines. 


VARIETY OF FORMS AVAILABLE 


Interchangeable rings are available in 
five colors—will fit both push-button and 
selector switch forms. No need to order 
complete units to get a special color. 
Operators are available with extra long 
button, mushroom head, locking attach- 
ment, cylinder lock, and in combination 
units in addition to the standard push- 
button and selector switch forms. 

One basic form of contact block fits 
these operators; is attached by means of 
two screws. You save time and money in 
ordering or making up the forms you need. 


COMPACT ENCLOSURES 


In stations or enclosures these units are 
back mounted—-simplifying wiring, and 
making a neat arrangement. Stations de- 
signed in accordance with JIC specifica- 
tions are of strong, lightweight cast alu- 
minum with a Buna-N gasket to keep out 
oil, water, and coolant. 


BUILDING BLOCK CONSTRUCTION: 

The same basic contact block is used 
on all push-buttons and selector switches. 
Double-pole, double-throw combinations 
are made by mounting two blocks on the 
same base. Tandem combinations with 
four contact blocks are easily made up by 
using an adapter plate. Write for Bulletin 
GEA-5779. General Electric Company, 
Schenectady, N. Y. 


ill 


Inventory is reduced with these G-E units that 
have interchangeable color rings, separable 
operators, and one basic form of contact block, 





Heavy and 
Reduced standard- 
voltage duty push- 
starter button sta 
tions 


aaa’ 


HEAVY-DUTY PUSH-BUTTON STATIONS ARE 
VIBRATION RESISTANT—LONG LIVED 


Enclosed in a strong steel case, G-E 
heavy duty units have silver-tipped con 
tacts with strong springs that stand up 
under constant vibration and use. Many 
combinations are possible with momen- 
tary and maintained-contact buttons, 
selector switches, and indicating lights. 
Terminals are large for easy wiring. Large 
buttons encircled by guard rings prevent 
accidental operation. Surface and flush- 
mounted stations available. Bulletin 
GEA-5043 describes all forms 


ACCURATE TIMING WITH THIS RELAY— 
STEPLESS ADJUSTMENT 


For process timing this relay has a re 
peat accuracy of 0.5 per cent of maximum 
time setting. Four forms available for 
time ranges of 3 to 100 seconds up to 12 
minutes to 624 hours. Synchronous motor 
driven. Switch has both an instantaneous 
and time open/time closed contact. For 
more information on this easily adjusted 
timing relay write for Bulletin GEC-600. 





Generat- 
purpose J A-c and d-c 
relay l solenoids 


Roller-lever 
type limit 
switch 


STRONGBOX COIL MEANS EXTRA LONG 
LIFE FOR G-E MAGNETIC MOTOR STARTERS 


This unique plastic-encased coil resists 
moisiure, dust, and oil—cannot be dam 
aged by a slipping screwdriver during 
wiring and installation. Permafil* varnish, 
which does not liquefy in heat, prevents 
windings of Formex* magnet wire from 
abrasion under vibration and is sealed 
under vacuum so no “hot spots’? can 
develop. 


Coil acts as permanently lubricated guide to 
moving magnet. No metal-to-metal friction. 


*Reg. trade-mark of General Electric Co. 


FRACTIONAL-HP MOTOR STARTERS HAVE 
EXTRA PROTECTION FEATURES 

Bi-metallic overload relays take a va- 

riety of heater sizes— 


tab in operating 
handle quickly identifies rating. On over 
load, handle moves to OFF for position 
indication. Protection to contacts and 
overload relay is provided by a plastic 
enclosure within the steel case. The outer 
case has four !4-inch and two combina- 
tion knockouts for easy mounting. Write 
for Bulletin GEA-2234. 








Sand Bonded with 


Plast 
Permofil Varnish wt leva 


Enclosure 


Loyers of Formex Wire ond Paper 


G-E Strongbox magnet coil has windings en- 
cased in molded plastic to prevent damage from 
vibration, moisture, dust, and screwdrivers. 


The grooved sides of the plastic en- 
closure serve as guides to the moving 
magnet armature. A lubricant impreg- 
nated in the block reduces friction for 
fast, easy action at all times. There is no 
rubbing of metal against metal, so wear 
is reduced. Positive ‘‘make’”’ and “‘break’’. 


tf 


Wiring is easy. When the screw is backed off 
to make room for insertion of the wire, the 
clamps and lockwasher follow the screw head. 


Coils are easily interchanged, come in 
ratings of 110, 220, 440, 550, and 600 
volts. Simply remove four easy-to-reach 
screws, and the coil slips out over the 
stationary magnet. Design is simple, 
compact. Coil terminals are front-con- 
nected, clamp-type—solidly anchored in 
the plastic enclosure—will not twist loose 
when tightened on the wire. 

Ask for the starter with the Strongbox 
coil—it’s an exclusive feature of all G-E 
a-c full-voltage magnetic starters in 
NEMA Sizes 0 through 3 for one to 50 hp 
motors. Write for Bulletin GEC-880. 


For more information contact your nearest GE representative, agent, or distributoe or write Section A730-43, General Electric Co., Schenectady 5, N.Y. 
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To enhance its 
CENTURY OLD 
Beauty 


THE BERLIN 
CONGREGATIONAL CHURCH 
IN BERLIN, CONNECTICUT 


POWERSTAT 


Light Dimming Equipment 


WITH CONVENIENT || al \ 


MULTI-STATION 
REMOTE CONTROL w 


The simple, forthright beauty of this more- 
than-a-century-old house of worship is greatly 
enhanced by effective light control. By pro- 
viding smooth, stepless dimming and bright- 
ening of light, much is contributed to the 


atmosphere of dignity and reverence. 
The choice of a Motor-Driven POWERSTAT 


Dimmer offers maximum convenience in oper- 
ation. Simple raise-lower switches in the pul- 
pit, at the organ and in the rear of the church 
allow complete control of the entire lighting 
system from any of these three stations. The 
dimmer unit is unobtrusively located in the 


cellar. 
There is a@ POWERSTAT Dimmer just 
right for every requirement simply 
ond easily installed in new or existing 
circuits. Get complete information now; 


use the handy attached coupon to send 
for literature on POWERSTAT light dim- 


ming equipment. 


SSB Seeeeeeeeeeeeeeee8225 
6023 DEMERS AVENUE, BRISTOL, CONN. : 
Please send literature on POWERSTAT light ' 
dimming equipment g 
me SUPERIOR ELECTRIC co. SE 
BRISTOL, CONNECTICUT wal») 
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DC Service 


Supply Power for Centrifugal Pipe Casting Machines at Western Foundry 


RODUCTION UNIFORMITY DEPENDS on accurately regu- 
lated de supply at the U.S. Pipe & Foundry Company, 

Decoto, California 

Variable speed dc drives on the centrifugal pipe casting 
machines must start quickly and accelerate at a controlled 
rate to distribute the melt uniformly throughout the mold 
before it hardens. Reliability is also vital since dc powers 
not only the casting machines but also the cranes transport- 
ing the molten metal 

The Allis-Chalmers 500-kw sealed tube mercury arc recti- 
fier seen here was recently installed to meet these critical 
requirements. This rectifier combines the good regulation 
and low maintenance characteristics of the mercury arc recti- 
fier with the following exclusive A-C refinements: 


® Fixed excitation anode that doesn’t contact mercury and is in- 
dependent of level, turbulence or impurities. 


® Continuous excitation — pilot arc always present, eliminating 
need for continuous and synchronized re-ignition. Rectifier will ride through 
severe ac voltage disturbances. 

® Grid phase control — in cleaner region near anode, where ion 
density is lowest. 


® Internal cooling system — high heat transfer with seamless 
tube cooling coil located within the rectifier. 
® Arcover-free tube — eliminates danger of arcing-over to tube 
by insulating entire arc path. 
® Enameled anode seals — multi-layer fused vitreous construc 
tion provides high strength, trouble-free seal. 

Allis-Chalmers sealed tube rectifiers are supplied in ratings 
from 200 kw at 250 volts to 1000 kw at 600 volts. When 
planning a rectifier installation of any size, call your nearest 


A-C office or write to Allis-Chalmérs, Milwaukee 1, Wis. 
A-3855 


ALLIS-CHALMERS “> 


Our Engineers Introduced Mercury Arc Rectifiers to U. S. Industry 
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MADE IN USA 


[o 


























H||| MADE in SIAM 


Ml, x) 





For many years Contractors from Coast to Coast have used 
Briegel All Steel Indenter Fittings. U. L. approved as 
concretetight and for general use, B-M Indenter Fittings 
are faster, easier to use and neater in appearance. 


Installation is simple and less expensive. Two quick 
squeezes sets them forever. Try B-M Indenter Fittings and 
get more profits from each job! 





Cross Section 


0 


Distributed by GALVA,* ILLINOIS 











The M. B. Austin Co., Northbrook, Ill.; Clayton Mark & Co., Evanston, Ill.; Nikoh Tube Co., 5000 South Whipple St., Chicago, Ill.; Clifton Conduit Co., Jersey City, NL 
The Steelduct Co., Youngstown, Ohio; Columbia Cable & Electric Corp., 255 Chestnut St., Brooklyn, N. Y.; Pittsburgh Standard Conduit Co., Pittsburgh, 
Penn; Wagner Malleable Products Co., Decatur, lil.; J. R. Richards Co., Carnegie, Penn.; Kondu Mfg. Co., itd., Preston, Ont, 
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Pulfuzswitch Type of Panelboard 
with 30 ampere, 2 and 3 pole branches. 
Box is 19!4” wide and 434” deep. 


Panelboard illustrated is a combina- 
tion of Pulfuzswitch and Klamp- 
switchfuz branches. Box size is 24” 
wide and 10” deep. 


Branch Circuit capacities are as 
follows: 


@ PULFUZSWITCH 
30, 60 and 100 amperes, 250 volts 
AC or DC; 30 and 60 amperes, 
600 volts AC, 2,3 and 4 poles. 
@ KLAMPSWITCHFUZ 
30 to 600 amperes, 250 volts AC 
or DC, 2, 3 and 4 poles. 
SNUFARC 
30 to 200 amperes, 600 volts AC, 
2, 3 and 4 poles. 
SHUTLBRAK 
30 to 1200 amperes, 250 volts AC 
or DC, and 600 volts AC, 2,3 and 
4 poles. 
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PLUG-IN 
FEEDER PANELBOARDS 





PEN SA 


Here’s a panelboard that measures up fully to the modern 
demand for safe, efficient, economical and dependable 
power and light distribution. 

Built of standardized units and assembled as required 
for specific application, @ Interchangeable Plug-In Feeder 
Panelboards not only provide adequate capacity for today's 
needs, but are so designed that future additions of circuits 
and changes in capacity can be made a simple matter of 
adding new units. 

Three dependable @ Switches — the Pulfuzswitch, 
Klampswitchfuz and the Snufarc — make these panelboards 
the finest in safety and efficiency. All types combine switch 
and fuse in one unit so that current is “OFF” when the fuse 
carrier is removed or the door opened. This makes replace- 
ment of fuses safe, quick and simple. 

Boxes are standardized as to width, height and depth 
to meet any combination of branches or any job requirement. 
They are shipped from stock, thus facilitating delivery. 
Except for smaller sizes, all boxes have removable ends to 
permit drilling of conduit openings on the job. Smaller 
boxes have standard knockout layout in ends. Generous 
wiring space and ease of installation are other features. 

For operating switch requirements @® Shutlbrak Type A 
quick make and quick break interlocking switches are 
available. 

Want to know more about these modern panelboards? 
Your nearest @ representative, listed in Sweet's, will be 
glad to provide it. 


Srank eCdam Glectric Ca. 


P.O. BOX 357 ST. 
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AT THE LOAD, G-E Type M Transformers step down 2300 volts 
to level required for boiler control at Potomac Electric Power 


By supplying the correct voltage where you need it, G-E 
Dry-Type Transformers eliminate long runs of expensive, 
secondary feeders. This cuts line losses, reduces wiring 
costs, helps stretch your power dollars. And throughout 
industry, wherever voltage changes are required, G-E 
Dry-Types at the load can do this job efficiently. 


Lightweight G-E Dry-Type Transformers are easy to 
install. You can mount them out of the way on columns, 
wall brackets or platforms. Solderless connectors on many 
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Company’s Benning Station, Washington, D. C. In this way, 
G-E Dry-Types allow efficient use of high voltage distribution 


G-E Dry-Type Transformers at the Load 
Can Help Cut Your Plant’s Power Losses 


of the higher ratings do away with splicing, soldering and 
taping. And you save on maintenance, too. Designed for 
quiet operation and efficient cooling, these G-E trans 
formers require virtually no inspection, once installed. 


For further information on how G-E Dry-Type Trans 
formers can cut power losses in your plant, call your 
nearest authorized G-E distributor. Or write for bulletin 
GEC-868A, Section 411-106, General Electric Company, 
Schenectady 5, New York. 
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OUTDOOR loads can be served by G-E Type M’s. 
This one, mounted near load, supplies veltage for oil 
tank lighting at Potomac Electric’s Benning Station 


above 


INDOOR loads can use Type M's 


25 thru 15 kva) or Type D’s (25 kva and 


These General Electric Type D transformers serve lighting circuits 
at Producers Cotton Oil Company, Fresno, California 
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TO HANDLE. . . free 





stripping 


COLUMBIA 


A.B.C. Armored Cable 


The Safe, Economical, Grounded, 
Steel Covered Wiring System 





Flexible, strong and easy-to-handle,Columbia 
A.B.C. Armored Cable is galvanized to resist 
corrosion. Rubber covered conductors mean safe, 
dependable wiring. And, Columbia gives you the 
kind of service that keeps your jobs “on-schedule.” 


Approved by Underwriters Laboratories 


Columbi CABLE & ELECTRIC CORP. 


Serving the Electrical Wholesaler Since 1912 


255 Chestnut St. Brooklyn 8, N. Y. 
Sales Representatives in These Cities 
Atlanta, Ga. Detroit, Mich. Minneapolis, Minn. Portland, Ore. San Francisco, Cal. 
Boston, Mass. Glassport, Pa. New York, N. Y. Dallas, Tex. St. Louis, Mo. 
Chicago, Ill. Los Angeles, Cal. Philadelphia, Pa. Seattle, Wash. Thornwood, N. Y. 
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NON-METALLIC SHEATHED CABLE FLEXIBLE STEEL CONDUIT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . FEBRUARY, 1953 ll 


; 
. 
+ 
ce 
- 





"Inch-Marked” lengths, an 

ELECTRUNITE exclusive, per- 

mit fast, accurate bends on 
the job or in the shop. 





Easy to install in narrow 
spaces between pans. No 
exposed threads to rust. 
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The 11820 Edgewater 
Drive Apts., Lake- 
wood, (Cleveland Dis- 
trict) Ohio. 230 suites. 
10-story reinforced 
concrete construction. 
Owners: Lakeview 
Apts., Inc., Cleveland. 
Architects: Weinberg 
& Teare, Cleveland, O. 
General Contractors 
District Construction 
Co., Washington, D.C. 
Electrical Contractors: 
Polacek Electric Co., 
Cleveland, Ohio. 
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on concrete pan jobs....REPUBLIC 


ELECTRUNITE 


eeethe “Inch-marked*” E.M.T. 


Republic ELECTRUNITE E.M.T. is easily formed and 
bent to fit into the narrow spaces between pans. The 
easy-to-use Compression connectors make joints concrete- 
tight without turning whole runs or moving outlet 
boxes to tighten. 


This light-and-strong steel raceway material has many 
installation advantages for concrete construction. It is 
unnecessary to use special concrete boxes .. . the tube 
is easily hooked up with connectors installed on boxes 
before spotting on the form. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


The exclusive ELECTRUNITE “Inch-marked” feature 
speeds accurate cutting and bending. The exclusive 
ELECTRUNITE inside-knurled surface makes wire-pulling 
easier and more trouble-free. For all your jobs, concrete, 
exposed, or concealed, where “E. M. T.” or “thin-wall” 
meets the code, order the brand that gives you the most 
benefits . . . Republic ELECTRUNITE E. M. T. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
212 EAST I3ist STREET + CLEVELAND 8, OHIO 
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dependa 4 e heavy steel wire 
@ lectrically welded 
C ‘ ‘, 
MSGILL lamp guards = ___ 


Here are two of the many McGill portable lamp 
guards that will withstand the hard wear and abuse 
of heavy industrial use, McGill 7000 and 650 series 
lamp guards last many times longer than ordinary 
guards because of exclusive design, heavier and 
better quality material and superior workmanship. 


These models have pliable molded rubber handles 
and extra heavy steel wire cages that are electrically 
welded for strength and zine plated with chrome 
finish to remain clean and bright for years. Sockets 
are 660 watt 250 volt, either plain or waterproof. 

Such extras as cord seals, larger hooks and No-Rol 
ears to prevent cage rolling add to the safety and 
convenience of using dependable McGill portable 


lamp guards. 


/ 


( proven —e 





Levotier switch 


rubber hook ee | 


handle 


Model 7000-SR with Rubber 
Handle, Reflector and Levolier 
Wy Switch. 
Model 650-SR with Curved 
Rubber Handle. This exclusive 
handle design permits hanging 
portable cage down so that light 
is free from any possible handle 
obstruction. 


Model 5000-SR Model 5025-SLRG Model 2006 Model 5500-SRG 


Convenience Outlet, Grounded Vaporproof Guard. Grounded, No Outlet, 
Reflector and Switch. Concentrating Lens. Closed End Cage. 


Send for the new McGill Catalog No. 49-A 
describing the complete line of McGill = ® 
Lamp Guards, Sockets and Switches. e 
McGILL MANUFACTURING COMPANY, INC, electrical specialties 
450 N. Campbell St., Valparaiso, Indiana 
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TYPE 256 








IF YOUR OPERATION demands frequent starting, inch- 
ing, reversing or plugging .. . if rough repetitive duty 
plays havoc with contacts and sends maintenance 
costs skyrocketing . . . you need the Allis-Chalmers 
Type 256 Air Contactor. 


No Turning Shafts — No Shaft Bearings 
ovat comact The elimination of turning shafts, shaft bearings and 
STATIONARY ee flexible contact leads minimizes mechanical wear. 
ee Double-break contacts of arc resistant alloys, operat- 
ing in air, straightline vertical action and fast arc 
a a ARC HRs ‘ extinction add months of contact wear. Actual case 
Vy 5: Ce wm histories of ‘‘once-a-minute interruption” duty have 
€ y) — mean revealed little contact wear in a full year’s operation. 

: Replacement Units 

Compact design permits installation in a cubicle used 
for oil immersed units in existing starters. And, of 
Double-break contacts, vertical action, dual course, the Type 256 Air Contactor is also available 


blowout structure and other features speed in Allis-Chalmers Type H Starters. 
orc extinction . . . assure long life and low . 


maintenance. Call your nearby A-C representative or 
write for Bulletins 14B7303 and 14B6410. 
Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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for time switch quality 
youllneverdo beller 
than to choose Sangamo 





When the chips are down—-when you need a time switch 
that’s got to be good—choose a SANGAMO... you’ll 
never do better. 


Why? Because Sangamo Time Switches were never 
built to merely meet minimum requirements. Sangamo 
Heavy Duty Time Switches have the exclusive 
Sangamo-built, slow speed motor that is quiet—needs 
no replacement, no repair, no oiling—that has the 
ability to keep operating under great temperature varia- 
tions (from 50° below zero to 200° above!)—and that 
guarantees long life. 





But the motor is only one of the reasons for the Sangamo 
reputation for quality. 


he re sth ?LECUASO/l ... tor exceptional long contact life: 


” 


1. Spring member for maintaining proper con- 
tact pressure. 


. Flexible copper conductor for high current 
carrying capacity. 


. Stationary contact adjustment screws for easy 
setting of gap. 


. Heavy silver contacts for low-resistance and 
long life. 


. Curved contact surface for central point of 
contact when closed, and small gap when 
open—for minimum damage from arcing. 


- Roller for low-friction contact operation. 


* Your electrical wholesaler can furnish all types qi 


of dependable Sangamo Time Switches. See them before 
ou specify the time control for your next installation. 

Bulletin 1010 tells the full ons 2 orn codiep. a S A it G of M 0 

ELECTRIC COMPANY 

—— for your most exacting installations ——;— SPRINGFIELD, ILLINOIS ——— 


L r 


~Y 
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CONVENTIONAL WESTINGHOUSE 


Save wire...save time 
with Westinghouse //e-/estarters, 


Lead wires for Westinghouse Life-Linestarters go 
straight to clearly indicated terminals (see above 
right). This makes wiring extremely simple: Any- 
one can do the job without a diagram. Wiring isn’t 
crowded, cluttered or wasted as in ordinary solenoid- 
type starters. 
Neat, straight-through Life-Linestarter wiring: 
Saves 12” to 14” of critical copper wire per unit. 
An important cost saving where many starters 
are installed. 
Simplified by the use of pressure-type connectors 
throughout. Merely strip the insulation and insert 
the wire. No need for soldering irons or crimping 
tools. You get a positive low-resistance connection 
for either solid or stranded wire. 





e Prevents kinking of wire and breaking of 
wire’s insulation. 
e Keeps both sides of contactor inside enclosure 
clear of wires, allows ample space for special leads. 
For complete facts call your Westinghouse Repre- 
sentative or write for B-4677. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-30105 


you can 6c SURE...1¢ irs 
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Look for this sign- 


IT'S THE MARK OF AN 
AUTHORIZED DISTRIBUTOR 


The complete line of T &B fittings for con 
ductors and raceways is sold only by rec 
ognized electrical wholesalers. It’s our 
way of assuring you the service and sav 
ings of a friendly local source. Call him 
for all your electrical needs T3 





YOU CAN MAKE 30 DIFFERENT 
T&B GROUND FITTINGS 


Just combine the proper hub and clamp and you'll 
meet almost any grounding need 


You can run conduit-prote cted ground wire through conduit from 
ground both conduit and wire to any water pipe from }s” to 6” 

You can ground #8, 6 or 4 armored wire to the same range of pipe sizes. 
Just bolt an armored-wire hub to the right size clamp. 

Or you can attach #8, 6 or 4 bare wire to the solderless grip on the clamp 
no hub needed. 

r& B hubs and clamps have buiit-in solderless connectors. They're easily 
installed with wrench or screwdriver. Teeth on hubs and clamps permit loc king 
at any angle Clamps can be used alone with bare ground conductor up to * t wire 

UL approved meet 1951 NEC Code. And, like all T& B quality fittings 
they're designed for lowest installed cost. Check for vourself—write for a free « Opy 


of Bulletin #65 covering the complete line of T & B cable and raceway fittings 


THE THOMAS & BETTS CO. 


INCORPORATED 34 Butler Street * Elizabeth 1, New Jersey 


Thomas & Betts Ltd., Montreal, P.Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
' 
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Receptacles, 
Plugs and 
Switches 


Angle Type Plugs 
and Receptacles 


C 


Waterproof Switches 
—first line of defense 
against weather, water 


and industrial hazards! 


R&§ receptacles, plugs, 
connectors and switches are available in an 
endless variety of weatherproof, waterproof 
and explosion-proof types, sizes and 
assembly combinations—the most complete 
line of fittings ever made to meet every 


iidustrial operating requirement 


Russell & Stoll quality adds maximum 


Explosion-Proef ! permanency and protection to your wiring 

Delayed Action ag a sidiade d 
Rocoptactes ond Plaid ok plans. The finest in materials, ruggec 
construction, precision manufacture and 
exclusive design features, combine to 


Sachisieatines assure ease of installation, reliable operation, 
Push Button Stations | ; wie P 1] ] f 
ential iialeedeelare ow maintenance and long service life. 


Tumbler Switches Receptacles and Plugs 


Write per Uterature concerning items in which you have a specific interest. 





BARCLAY STREET, NEW YORK 7, N. ¥ 


RUSSELL & STOLL 


PRECISION-BUILT ELECTRICAL EFQUIPMENT—-SINCE 1902 
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Why the BullDog trademark 





ri 


iA: 


Reprints of this thoroughbred bulldog, by 
the famous artist Durenceau, will be sent 
upon request. No cost or obligation. Ad 
dress: BullDog Electric Products Company, 
Dept. EC23, Detroit 82, Michigan 
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the best in electrical equipment 


If there is one thing which distin- 
vuishes BullDog electrical distribu 
tion equipment, it is the unmistakable 
evidence of the thoroughbred. 

This goes far bevond merely com- 
petent product performance. It touch- 
es every phase of the product 
its appearance, its economy, its case 
of handling, its durability, its oper- 
ating ‘convenience, 

Because of this emphasis on total 
product execllence, BullDog products 
stand apart. In BullDog Safety 
Switches, Pushmatie Electri-Centers, 
Panelboards, Trol-E-Duct, BUStribu 
tion Duct, and all others, vou see the 
evidence of the product) thorough 


bred. Through integrated design, all 
components of each BullDog product 
work together in perfect harmony ... 
for the fullest efficiency, performance, 
usefulness, economy and long life. 
Keep these things in mind when 
you specify or buy electrical distribu- 
tion equipment. Look for the BullDog 
symbol on the products vou buy. Our 
adherence for 50 years to this manu- 
facturing ideal makes BullDog equip- 
ment, by all odds, your finest) buy. 


* * * 


For on-the-job assistance in planning 
your electrical distribution systems, 
call in a BullDog Field Engineer. 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 


Detroit 32, Michigan 


THOROUGHBRED IN ELECTRICAL EQUIPMENT 
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Trumbull’s fifty-year leadership in panelboards has never been 
more in evidence than in its NLTQ line. Leading electrical dis- 
tributors everywhere recommend them and carry complete stocks. 
For additional information, let us mail you Bulletin TEB-14. 


NLTQX (column type) Panel- 3 WAYS BETTER... 
boards fit standing “I” beam. 
Available in from 4 to 40 cir- 
cuits for both 3- and 4-wire 
services. 


1. Cireuit breaker convenience and protec- 
tion. Type TQL. Quick-make, quick-break. 
Thermal-magnetic trip, arc-quenching design 
and trip-free action for top protection. Con- 
venient plug-in design and manual re-set. 
Equally important, it has a separate trip in- 
dicating position. 


2. Strong compact interiors readily remov- 





able for fast installation. Busbars molded in 
plastisol, and braced against damage from 
current surges. Run cooler than in open air. 


3. Compact bores, protected fronts. Ade- 
quate knockouts and gutters. Front integral 
with barrier. Breaker knockouts in front 
panel to provide for future circuits. 


“TRUMBULL ELECTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 


NLTQ Panelbcards available in from 4 to 42 
circuits for both 3-wire and 4-wire services 
with lugs only or Trumbull 50 to 225 ampere 
breakers in the mains, and TQL 120 volt, 10 
to 50 ampere circuit breakers on branches. 
AC only. Underwriters’ Laboratories, Inc. 
listed. 





they use the best of everything 


at 


Anheuser-Busch 


Famous the world over for its fine quality, Budweiser 
Beer is carefully and expertly brewed from the very 
choicest ingredients. Of equal importance are the 
equipment and techniques used; and so, through- 
out the entire brewing cycle, Anheuser-Busch leaves 
nothing to chance. 

In keeping with this policy, Anheuser-Busch’s new 
brewery at Newark, N. J., uses Okolite-Okoprene 
cable throughout for primary and distribution feeders. 
Since an uninterrupted power supply is an important 
factor in maintaining the famed Budweiser quality, 
the best Okolite- 
Okoprene cabh 

Its the doubly durable combination of Okolite in- 


only electrical cables will do 


The best cable is 


sulation and Okoprene sheath which makes these 
cables the No. 1 choice for electrical circuits which 
must not fail. The Okolite insulation provides maxi- 
mum dielectric strength; the Okoprene sheath is 
resistant to moisture, heat, sunlight, weather, and 
most oils, acids and alkalies. Together, insulation and 
sheath applied by Okonite’s strip process provide the 
circuit security which cannot be obtained by conven- 
tional methods of cable manufacture. 

The research and engineering which go into all 
Okonite cables, the extremely high test voltages, the 
unusual and exclusive manufacturing techniques, 
will interest every engineer. You'll find it all in Bul- 
letin EC-1053, The Okonite Company, Passaic, N. J. 


your best policy 


6 a iT Eos insulated wires and cables 


— 
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- Phelps Dodge Distributors carry a 
complete line of Habirshaw wire — 
a product of Phelps Dodge Copper 
Products Corporation. 
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SEE YOUR PHELPS DODGE DISTRIBUTOR FOR 


QUAL Vand SERVIGE 


YOU CAN COUNT ON: 


On every electrical wiring job you can depend on 
youl Phelps Dodge distributor to help you speed 


job completion — get full job profit. 


Not only does he Carry the highest quality materials. 
but his broad background of EXPETIENCE offers invalu- 


able aid in job planning and materials specifications. 
J | $ | 


Today, more than ever, it pays to see your Phelps 


Dodge distributor! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


WIRE BY PHELPS DODGE MEANS WIRED FOR LIFE! 
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-e- gives you today’s biggest value 


im overload protection 





Spots overloads quickly ...But it won't interrupt service 


Here's real ease in overload detection. Check the bril- The Thermalite overload indicator shows you when 
liant light of the Thermalite overload indicator right your transformer is overloaded, but it won't interrupt 
from your service truck. It's visible from hundreds service, That means you can schedule transformer 
of feet away to keep you posted on load conditions replacements or load rearrangements during daylight 
in hard-to-get-at locations. hours ...and do away with costly emergency measures. 





The Thermalite overload indicator will save you 
hundreds of hours of expensive surveys. It elimi- 
nates the need for keeping countless records, too. It 
will pay for itself quickly in transformer utilization 
and longer transformer life expectancy A-3843 


Thermelite is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 


The Thermalite indicator is available on distribution 
transformers 100 kva and smaller, 15 kv and below. 
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The KLIXON C6360 is a current type relay which means that the 
entire motor current flows through it. Therefore the wire in the 
coil winding is heavy enough to be used for leads, eliminating 
screw terminals. And since sleeves of Natvar 400 are reasonably 
low in cost, and are easily slid over the leads, assembly is quicker 
and less expensive. Also, leads can be color coded, because Natvor 
400 is furnished in bright, distinctive colors. 


7LIXON Protective devices and controls, manufactured by 
Spencer Thermostat Division of Metals & Controls Cor- 
poration, are used by foremost makers ol refrigerating and other 
electrical equipment to assure sale, continuous operation under 
all service conditions. 


Since reliability of KLIXON devices is essential. only the best 
materials are used. Natvar 400 extruded plastic tubing has been 
selected as the most suitable lead insulation for the starting relay 
shown above because of its excellent physical and_ electrical 
properties and its dependable uniformity. 


Natvar 400 and other Natwvar flexible insulating materials are 
available either from your wholesalers stock or direct from our own. 


aaa NATVAR CORPORATION 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


205 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 
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NATVAR 400 


EXTRUDED PLASTIC TUBING 


lialvae 


Natvar Products 


Varnished cambric—straight cut and bias 
Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 

Varnished Fiberglas cloth 

Silicone coated Fiberglas 

Varnished papers 

Slot insulation 

Varnished tubing and sleeving 
Varnished identification markers 
Lacquered tubing and sleeving 
Extruded plastic tubing and tape 
Extruded plastic identification markers 


Ask for Catalog No. 22 


. FEBRUARY, 1953 
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Every I-T-E Circuit Breaker is individually tested —fwice. 


I-T-E Circuit Breakers take the guesswork out 


of circuit protection 


When it comes to something as critical as electrical 
protection, guessing and hoping your protective devices 
will work can be costly and dangerous. Pretesting 1s 
the surest way of obtaining complete protection against 


overload or short circuit conditions. 


Outmoded protective devices cannot be pretested 
on simulated overloads. They would, of course, be 
destroyed in the process. Every i-T-E Circuit Breaker, 
however, is precisely calibrated and then twice tested 
to assure tripping within certain specified limits. Each 
tripping element is calibrated so that it will operate 


within the limits prescribed by the Underwriters’ Labo- 


ratories. Tests have shown that repeated overloads or 


short circuits do not change these tripping characteristics. 


Protective devices are an important and vital part 
of any plant’s power, lighting, and distribution system. 
Sodon’t skimp oncritical electrical protection and regret 


that you didn’t specify the best equipment available. 


You specify the best when you specify dependable 
I-T-E Molded Case Circuit Breakers. Available in four 
frame sizes, four types of enclosures from 10 to 600 
amperes, up to 600 volts a-c, 250 volts d-c. Check your 


1-T-E distributor for details. 


CIRCUIT BREAKERS 


I-T-E CIRCUIT BREAKER COMPANY + 19th and Hamilton Streets, Philadelphia 30, Pa. 
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Two 3-phase, 6000 kve Wagner Power Transformers in main 
substation — Missouri Portland Cement Company, St. Louis. 


Wagner Transformers selected 


for modernized distribution 
system in midwest cement plant 


The modernized Prospect Hill plant of the Missouri Portland Cement 
Company provides a fine example of an up to date distribution system 
in an application where considerable amounts of power are utilized 
at primary voltages. 12,000 kva of transformer capacity was required 
for connected and demand loads, with provisions for a 33 percent 
ONE OF FIVE Wagner 3-phase, non-inflammable increase in capacity for future expansion. 


liquid filled unit substation transformers used in Two Wagner 3-phase power transformers, each rated 6000 kva, 
this installation. Each transformer is rated 750 


ave, 2400 te 480 volts, 60 cycle with an ultimate of 8000 kva to be obtained with the addition of cool- 
? ’ j ing fans, were used to meet this requirement for the main substation. 























The distribution system uses five 750 kva unit substations, each 
Wagner Power Transformers meet located as close as possible to the load centers they serve. These sub- 
ASA C57 standards stations are powered by 3-phase Wagner unit substation transformers, 

Now, you can simplify your specifications and gain the each with identical specifications. 


advantages of improved design at reduced cost by ordering Wagner transformers were chosen for this installation, as they are 
standardized Wagner Power Transformers. Wagner Trans- 


: for a great many industrial and power company installations, because 

formers meet all ASA C57 standards for voltage ratings, £ theie ability to ais cilia all lly I ‘od 
, ae - acevire ave ally > De : 

taps, impedances and both standard and optional me- - ‘nig on me vase — - ee eee ey Se porn ‘ 
chanical features. Get full information from your nearby of time. Consult a Wagner engineer on your next transformer instal- 
Wagner engineer, or write us. lation, or write for Bulletins TU-180 and TU-181 for full information. 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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with the 


_ «at no extra cost! 3 


i cals 


an all new product, inside 


available immediately in 
and outside! 


the full range of six sizes: 
Inside Wire pulling easier than ever with the new on. Sere . 1a". Teer 
smoother, protective coating of resinous lae- 
quer compounded with Zirconium, Corrosion 
resistance plus assured grounding. Find out how 


rr 


, and <2 


, can help you 
Outside: Electrogalvanized exterior specially processed 


for this smart, new finish. Where conduit must 


‘ e vive vou a better installatic 
be installed in exposed locations, SPANGLEAM hi ci Ganka 


e make your work easier 
presents a neat, attractive appearance, 


7 by ld prot ts 
SPANGLEAM is highly resistant to smudge, adil 


abrasion and corrosion. 
‘ 


See your distributor 
.. he has | in stock, 
tops in the field! 


e easier to cut 


e easier to bend $ P A N G ™ C H ) L FA ny T 


faster to install Division of The National Supply Company 


cleaner GENERAL SALES OFFICE 
lightweight ‘ PITTSBURGH 30, PA 


strong District Offices and Sales Representatives 


permanent in Principal Cities 
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fv See standardized 
lo aler 


HEAVY DUTY 
FEEDRAIL 


FOR 250, 375 AND 500 AMPERES 
250 V., D.C. OR 575 V., A.C., SINGLE OR 3-PHASE 


The unqualified success of FEEDRAIL ‘60°’ and ‘'100"' ampere 
systems of mobile electrical distribution has led to many re- 
quests for the same system in higher amperages. 

HEAVY DUTY FEEDRAIL FEATURES 


MAXIMUM SAFETY —Enclosed conductors elimi- 
nate dangers of exposed wiring. 

EASE OF INSTALLATION — Stondordized units fit 
together easily. No special tools are needed. 
ADAPTABILITY — Easy to extend, modify or move 
reusing all components of existing system. “HEAVY DUTY" FEEDRAIL is not an adaptation of a lighter 
MOBILITY — Trolley power outlets move with the capacity system. Every one of its standardized components is 


electrical load. designed and proportioned expressly for high amperage and 
LOW MAINTENANCE -— ‘Simple periodic cleaning heavy duty service. 
and lubrication is all that’s needed. 


These were formerly handled on a‘‘special order" basis. Now, 
as the result of years of satisfactory service and the heavy de- 
mand, 250, 375 and 500 ampere ‘Heavy Duty"’ Systems have 
been made a part of the regular Feedrail line. They are avail- 
able in standardized track sections, trolleys and accessories. 


Existing applications include freight car icing machines — big 
tonnage hoists and cranes —large machine tools, etc. 


Sold by leading electrical distributors 





ic 
FEEDAAIL: | FEEDRAIL CORPORATION 


Subsidiary of Russell & Stoll Company, Inc. 
125 BARCLAY STREET © NEW YORK 7,N.Y. 


SPECIALLY QUALIFIED REPRESENTATIVES JUN PRINCIPAL ciTries 
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A MESSAGE TO AMERICAN 


INDUSTRYe*ONE OF A SERIES 


PROSPERITY IN THE USA: 
How Wealthy Are We? 


Again, how prosperous are the people of the 
United States? 


This is the third of a series of messages de- 
voted to this crucially important and much- 
debated question. The first two messages dealt 
with what has been happening to our national 
income, both in terms of its growth and how 
it is divided among individuals. 

This third message deals with what has been 
happening to the resources — factories, farms, 
mines, and equipment of all kinds—out of 
which income is created. It deals with what 
economists call our wealth. 


It is possible for a nation to enjoy apparent 
prosperity for a time by rapidly exhausting its 
resources. But to sustain prosperity over the 
long pull a nation must see that its wealth is 
not dissipated. Hence what is happening to our 
wealth now is a harbinger of what is going to 
happen to our prosperity later on. 


How Wealth is Measured 


It is often asserted that the most vital ele- 
ment in a nation’s wealth is its people. There 
is a lot in this idea. For example, the full value 
of a country’s hospital and surgical equipment 
depends on its physicians and their skill in 
handling the equipment. 


However, no one has ever devised a satis- 
factory way to put a value on human beings. 


So people are omitted from calculations of 
national wealth. So, too, is military equipment. 
It is regarded as basically destructive and 
hence not a real addition to wealth. Otherwise, 
the wealth of a nation is calculated in terms of 
the dollar value of its physical resources. 


The following chart shows the wealth of 
the U.S.A. at various intervals during the 
past 50 years. For the period through 1948 the 
figures come from a pioneering study by Ray- 
mond Goldsmith of the National Bureau of 
Economic Research, which is widely regarded 
as the foremost organization in its field. The 
figures since 1948 are estimated. To remove 
the effect of price changes, all of the wealth 
figures are calculated in 1929 prices. 
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From this chart one fact stands out clearly. 
It is that since 1929 our national wealth has 
not been increasing as steadily as it did during 











earlier periods. Indeed, in 1946 our total na- 
tional wealth was actually less than it was in 
1929. Only in the last six years have we been 
able to make any consistent additions. 


Even these gains are less impressive when 
the growth in our population is taken into ac- 
count, as illustrated by the following chart. 
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This chart makes it clear that when the 
nation’s wealth is divided by the population, 
we are slightly worse off per person today 
than we were in 1929. This is the case in spite 
of the large additions to our national wealth 
since 1946. 


Depression and war are the two principal 
reasons we have made no progress in increas- 
ing our wealth per person since the 1920s. The 
depression brought mass unemployment and 
greatly reduced production which ruled out 
any increase in wealth. During World War Ii 
and again during the post-Korean mobilization 
program, U.S. production has reached new 
peaks. But a considerable portion of this rec- 
ord breaking output has been in the form of 
military equipment, which is not included in 
an accounting of national wealth. Consequent- 
ly, we have been unable to regain the level of 
wealth per person which we had in 1929. 














A Brake of Prosperity 


What does this failure to raise our wealth 
per person mean? It means that we have fewer 


resources with which to create income for each 
individual. It means that we have made no 
progress in the crucial task of assuring future 
increases in prosperity. 


As the second editorial in this series demon- 
strated, we have gone so far in equalizing in- 
dividual incomes that “the possibilities of in- 
creasing the income of the rest of the people 
by ‘soaking the rich’ have largely disap- 
peared.” From now on the only promising way 
to increase our individual incomes is to in- 
crease our national earning power, 


During the past four years it has taken 
about $3.60 of national wealth to yield $1 of 
income after taxes. This is a low figure for 
the wealth needed. Prior to World War II 
there were long periods when it took at least 
$5 of national wealth to produce $1 of national 
income. The experts in this field are by no 
means certain that it will not again take $5 
rather than $3.60 of wealth to increase income 
by $1. 


But let us assume that $3.60 of wealth will 
suffice to provide $1 of income in the years 
ahead, If by 1960—seven years from now — 
the income of the average American is to be 
increased from about $1490, where it stands 
at present, to $2000, we must add $310 billion 
to the national wealth. This is nearly three 
times as much as we have added to our wealth 
since the end of World War II, seven years ago. 


Because we have made large additions to 
our productive equipment in recent years, 
fears are frequently expressed that we shall 
soon be plagued by an excess of such equip- 
ment. But the facts about our national wealth 
do not support this conclusion. They indicate 
that we still have ahead of us a tremendous 
job of increasing our resources if the Ameri- 
can standard of living is again to resume the 
steady climb which was interrupted by de- 
pression and war. 


McGraw-Hill Publishing Company, Inc. 
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These bearings last longer than life ... grease life 


G-E 72/ CLAD MOTORS LAST LONGER 


ALL GREASE LIFE IS LIMITED. The best known greases dry 
out in time. This may be six months, seven years, or 
longer, depending on motor application. 


SOME MOTORS ARE USELESS WHEN GREASE DRIES OUT. They 
can’t be regreased, you lose production time ... be- 
cause your maintenance man is “sealed out.” 


BUT GREASE LIFE NEED NOT LIMIT MOTOR LIFE. Tri-Clad 
motors give long life without relubrication, plus pro- 
vision for adding new grease when necessary. 


ADDED GREASE IS USEFUL GREASE. Relubrication puts fresh 
grease in storage in bearing housing... as motor op- 
erates, grease oils migrate to bearing as needed. 


ve 


TRI-CLAD MOTOR BEARING IS EASIEST TO REGREASE. Do it on 
the job, with motor running ... no dismantling ...no 
trip to a service shop. 


TRI-CLAD MOTOR BEARING IS BETTER PROTECTED. Completely 
enclosed housing has longer seals to keep dirt out, 
larger grease supply, and scientific design for con 
tinual grease migration. 


THIS PRACTICAL BEARING DESIGN is one more reason why 
G-E Tri-Clad motors give better service .. . added 
life. Order through your nearby G-E Apparatus 
Sales Office or authorized G-E agent or distributor. 
General Electric Company, Schenectady 5, N. Y. 
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EASY TO INSTALL, G-E L-69 FLOODLIGHTS DOUBLE USE OF RECREATION AREA. 


G-E L-69 floodlights for 
lower installation costs 


EASY INSTALLATION. You 


by avinng 


save money 


time when you install competi- 
tively priced G-E L-69 | NOW Floodlights. 
From the imple two bolt mounting to the 


convenient beam = sight for fast daylight 


aiming, the lightweight G-E L-09 is designed 
»that it will cut your costs by simplify- 
my your in tallation. On many installations, 
the floodlizht ean even be aimed while the 
pole is on the ground, with easy to read 
horizontal and vertical degree seales 

And with the G-E L-69, you do a quality 
lighting job that 


soon pays off in’ more 


lighting business for vou 


ECONOMICAL MAINTENANCE. 


wrench type handle on the G-E L-69 com- 


Built in 


pre tely eliminates the need for tools. Both 


relamping and cleaning are tast and easy, 
and the GE L609 delivers 


url 


more light per 


more light per watt, than any other 


comparable lighting unit obtainable any- 


W“ here. 


PROMPT DELIVERY. You can get the G-E 
L-69 right out of stock at shipping points 
Whatever 


lighting requirements, there’s a 


throughout the country your 
light in 
GE's complete and comprehensive line to 
precisely fit vour particular needs. And if 


you need help, you can get it from G.E.’s 


staff of lighting sper ialists. 


USEFUL INFORMATION is yours for the 
asking. NEMA approved floodlighting plans 
for all sports are contained in GET-1284; 
effective industrial uses are explained in 
GEA-3640D; and Bulletins GEC-533B and 
GEC-919 give complete details on the L-69 
sports and area floodlight. Just write Section 
151-179, General Electric Co., Schenectady 


a New y ork, 


YX 7 | 
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NO TOOLS required for initial 
positioning or maintenance, 
with built in wreneh-type han- 
dle. Large area clamping action 


lds against vibration 


EASY AIMING possible even 
during daylight with G-E L-69's 
convenient beam sight... puts 
the light in the right place, 


saves time, 


‘oan 


NO BREAKAGE with spun-on, 
impact resisting tempered plate 
glass. which won't break if 
struck by ball. and keeps out 


water, dirt, insects. 


EASY CLEANING and relamp 
flick hand toggle 
latches, clamp socket housing 
to trunnion bracket. Hands are 
free to service light. 















































ALL-STEEL EQUIPMENT Inc¢.—soo Kensington Ave., Aurora, Illinois 
""A BOX FOR EVERY NEED" 
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Front and rear views of alarm panel containing 27 Type EKP 
explosion-proof Visularms built for a chemical plant. 


Viginares CONDULETS— 


& 


Pilot lights give visual indications of normal and abnormal temperature, pressure liquid level, speed, load 
or other conditions. 


Bell or howler can be used to give an audible signal. A single bell or howler can serve any number of 
Visularms. 


Flashing light instantly directs attention to the proper control station. 


Reset-Test Switch. “Reset” position silences audible signal and changes flashing light to steady until 
normal operaiion is restored. “Test” position permits periodic check of each element in the Visularm. 


Compact and easy to install. Occupies little space on the control panel. Only requires round drilled 
holes. 


Accessible .... all actuating devices are on a factory-wired, jack-mounted plate which can be quickly 
removed for servicing and a spare can be inserted to maintain operation. 


9 OOQ0009 


Two-light and three-light Visularms are available; any number can be mounted in either vertical or 


horizontal rows on a control panel. Type EKP Visularm is explosion-proof and Type KP Visularm is dust-tight and 
weather-resistant. 


CROUSE-HINDS COMPANY ‘s22=cse=si.": An 


designates a product made only by 
Syracuse 1, N. Y. the Crouse-Hinds Company. Oytisateittstes a] 
Through Electrical 
OFFICES Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston Wholesalers 
Indianapolis Be insas City — Los Angles — Milwaukee — Minneapolis — New Orleans — New York — Philadelphia 


gh — Portland, Ore. — San Francisco — Seattle — St. Louis — Tulsa —- Washington. 


Pittsbu 
RESIDENT RE P RE SE NTATIVES Albany — Atlanta — Baltimore — Charlotte — Corpus Christi — Richmond, Va 
Crouse-Hinds Company of Canada, Ltd, Toronto, Ont. 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING: FLOODLIGHTS 
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DRIVZ-IT speeds 


electrical fastening 
in Alaska hospital 


Junction boxes, switch panels, conduit and other 
fixtures were anchored to concrete with DRIVE-IT 
in the Native Service Hospital, Anchorage, Alaska. 
Electric Smith Co. of Spokane, Washington, the elec- 
trical contractor on this job, chose DRIVE-IT as it is 
the fastest, most economical method of fastening to 
concrete or steel. 





ye? " : 
Worker using DRIVE IT 300 to secure electric 
control panel to concrete wall. 


split-second gees ae 


Drive-It uses a small powder load to drive hardened steel 
pins into concrete or steel. No power lines! No shneabitind 








( Ul ) 


DRIVE-IT, the first powder 
actuated tool approved by 
Underwriters’ Laboratory 


Ss 


\ 


DRIVE-IT is the only powder- 
actuated tool which requires 
but one standard power load 
regardless of penetration de- 
sired. 





aa ae 
2 = 
? (So BT 
DRIVE-IT cannot be dis- 
charged accidentally due to 
the push and turn sequence. 
This, plus the large safety pad 


makes DRIVE-IT triple safe. 


Exclusive Swivel Safety Pad 
easily rotated for getting into 
close quarter work. 


OVER 50 a) AND SIZES 
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Exclusive Automatic Barrel 
Extension for fastenings in 
side junction boxes or other 
recesses. 


DRIVE-IT “300", lowest 
cost fastening tool. Low 
original cost and low oper 
ating cost. 


MAIL THIS COUPON TODAY! 
POWDER POWER TOOL CORP. 
0718 S.W. Woods St., Portland 1, Oregon 


Canada: Ammo Power Tool Co., Ltd 


,8.C 


35 Broadway, Vancouver 
| Please send FREE catalogue and literature 
|_| | want a FREE demonstration of DRIVE.-IT 
Name 
Street 
City 
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our costs go down 
l along the line when you specify _ 


ome Aluminum 


Whether it’s secondary and service drop 
cable or weatherproof wire for primary cir- 
cuits, you get a host of cost advantages with 
Rome Aluminum. 


Low installation and maintenance costs 
You can string longer spans with fewer poles 
because its mechanical design and light 
weight reduce sag tendencies. It gives you 
greater protection against wind and ice load- 
ing. It reduces tree trimming and cuts labor 
costs during installation. 

You need fewer accessories for secondary 
and service drop cables because of Rome 
Aluminum’s Triplex construction. This also as- 
sures a neater, cleaner installation. 

Maintenance costs are down, too. Conduc- 


Light weight of Rome Aluminum 
Triplex permits easy installation, 
cuts labor costs, reduces sag, mini 


mizes ice loading. can be made. 
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Here is a typical service tap con- 
nection at the pole. . 
several types of connections which 


tors are easily accessible because Rome Tri- 
plex requires no common covering. 


Long service life 

And you can count on long service life. Alu- 
minum itself it a long-life conductor material. 
RoPrene (Neoprene) and RoLene (polyethy- 
lene) insulation have exceptional resistance 
to weather and abrasion. Replacement is 
minimized. There are no braids to rot or fes- 
toon. 

Take advantage of the savings inherent 
with aluminum itself . . . and the results of 
years of exhaustive research and testing by 
technically skilled, progressive Rome engi- 
neers. Ask your Rome salesman about Rome 
Aluminum on his next visit. 


Dead end formed around bare neu- 
tral messenger of Rome Aluminum 
Triplex make house connection. 
Also meets industry requirements. 


. only one of 
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Triplex Self-supporting Secondary and Service 

Drop Cable 

Regularly supplied with stranded or solid all-alumi 
num power conductors, insulated with RoPrene (Neo 
prene) and ACSR or other suitable bare neutral 
messenger. All-aluminum, copper or copperweld 
messengers are also available. RoLene (polyethy- 
lene) insulation can be supplied in place of RoPrene. 


Weatherproof Wire 

Regularly supplied with solid or stranded all-alumi- 
num or ACSR conductors, covered with RoLene or 
RoPrene. Conventional URC triple braid covering 
can be supplied. 


It Costs Less to Buy the Best 


ALUMINUM 


ROME CABLE CORPORATION, ROME, N.Y., AND TORRANCE, CALIF. 
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...in the respected SIGNAL line 


SIGNAL ELECTRIC MFG. CO., MENOMINEE, MICHIGAN 
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New and Profitable Business 
for Electrical Contractors... 


INSTALLING WAKEFIELD 
“THREE-WAY” CEILINGS... 


1 With the Wakefield Ceiling, contractors are given an 
opportunity to sell and install entire ceilings instead of 
just fixtures. 


2 The Wakefield luminous ceiling may include acoustical 
bafiles and can be used as a diffuser for air conditioning, 
yet it is always installed in its entirety by an electrical contractor 


licensed by Wakefield. 


The Wakefield Ceiling is an engineered, standardized 
e ” ‘ Ps ‘ © a . 
“package” shipped to the job with simple installation steps 
clearly outlined. 


Many Wakefield Ceiling installations have been made with 
rs » e Pr om 
labor costs running no more than 10°, to 15°, of total 
r s¢ y 
installed cost. 


5, Qualified contractors are invited to become Wakefield- 

licensed installers. Wakefield will furnish a factory man 
for on-the-job training in the early stages. Write to The F. W, 
Wakefield Brass Company, Vermilion, Ohio. 
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Channel supports 
are attached to the 
ceiling. 


~~ 


Channels containing 
wiring, ballasts and lamp 
supports are then se- 
cured in place. 


Baffle rods to support 
diffusers and baffles sim 
ply hook on lamp 
Supports. 


Leveling adjustment 
raises or lowers baffle 
rails 


Acoustical baffles fit 
on baffle rails. Plastic 
diffusers are quickly 
set in place 





ce , 


i 


* ee 


INSTALLATION: Our Lady of Mercy School, 


East Greenwich, Rhode Island 


ARCHITECT: Joseph M. Mosher, Providence, Rhode Island 


SUPPLIER: Graybar Electric Co., Providence, Rhode Island 
ROOM SHOWN: Second grade classroom 

AREA; 24’-0" x 30’-0”. 

CEILING HEIGHT: 10’-6” 


FINISHES: Ceiling, off-white acoustic tile; walls, light grey; 


floor, brown tile; chalkboards, black; wood- 

work and desktops, light natural wood 

LOW BUDGET SCHOOL WITH FIXTURES: Litecontrol No. 4624 mounted on 8" stems. Cutoff 
38° crosswise, 26° lengthwise. Standard cool 
white 40-watt lamps 

WATTS PER SQUARE FOOT: 17 


INTENSITY: At desktop level, 30 footcandles in service 


HIGH LEVEL LIGHTING 


...- by LITECONTROL 


Built with little more than a shoe- 
string through the efforts of Father 
Brady, the curate, this Parochial 
School contains many interesting 
cost-cutting features. One of the best 
is LITECONTROL’S attractive lighting 
fixture No. 4624. 

Extremely efficient (86%), it com- 
bines low initial cost with unusually 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 











easy Maintenance. 

Curved metal side panels are illu- 
minated by reflected light from ceiling 
and walls, thus showing a luminous 
appearance and practically eliminating 
contrast between fixtures and ceiling. 
Smooth curved sides and lamps are 
cleaned from above with just one 
pass of a tank type vacuum cleaner. 


Baffles are hinged from either side and 
may be installed or removed without 
use of tools. 

Another example of the ‘‘More 
Light and Looks for Your Money” 
you get with every LITECONTROL 
Fixture. It will pay you to know the 
complete line. See your local LiteE- 
CONTROL man. 





—{ii)- 


LITECON TROL 


MAEM CEL 


LITECONTROL CORPORATION 


36 PLEASANT STREET. WATERTOWN 72, MASSACHUSETTS 


DESIGNERS. ENGINEERS ANDO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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TIREX Welding Cable 


means More Efficiency 


THREE 
GOOD 
REASONS 


Excellent Flexibility: TIREX Welding Cables have a single conductor composed 
of many hundreds of specially-twisted copper strands. The twisted copper strands 
give exceptional flexibility that lessens drag and wrist fatigue. TIREX Welding 
Cables will not snarl or kink. 


Strips Clean: Between conductor and jacket a specially selected paper separator 
is used to assure clean, fast stripping. 


Longer-Life: The famous neoprene armor is cured in lead. This means extra 
protection against tear and abrasion. TIREX Welding Cables offer excellent 
resistance to damage by oil, chemicals, moisture, and flame. 


These are the features that can mean greater production, more finished work, 
and lower operating costs on all your electrical welding jobs. TIREX Welding 
Cables come in sizes ranging from No. 8 A.W.G. with 420 strands, to 1,000,000 
C.M. with 25,270 strands. For more complete information on your specific weld- 
ing problem call your nearest Simplex representative or write to us in care of 
the address below. 


SIMPLEX -TIREX 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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THE MOST COMPLETE LINE OF QUALITY 


for industrial, commercial 


and residential installation 


no. 5001 q no, 5212 
10A.-125V.T. 5A.-250V. k 10A.-125V.T. 5A.-250V. 


Leading contractors always specify LEVITON 
for all their jobs — in the vast range of LEVITON 
switches — some of which are shown here — they 
~ always find the switch that exactly fits their job 


Uw TOW 
requirements. No need to ever improvise. 


You'll like these LEVITON features too: 


‘ 
| 
i @ Sturdy bakelite base and rivetted construc- 


Fe J tion for easier, surer handling. 


= @ Large, accessible binding-head screws for 


ad 
ern one speedier wiring. 
5A.-250V. 10A.-125V. “250V. 10A.-125V. @ Accurately built mechanisms of durable mate- 
rials for long life and trouble-free performance. 

There are LEVITON switches to meet U.L. 
standards, R.E.A., Federal, and C.S.A. specifi- 
cations, T-rated switches, single-pole and 3-way 
switches, surface mounting switches, and com- 
bination devices, in a range of capacities, in 


brown or ivory. 


i . 
+’. ’ j 
no. 260 no. 5231 


10A.-125V.T. 5A.-250V. ; 5A.-250V. 10A.-125V.T. 


LEVITON MANUFACTURING COMPANY brooklyn 22, New York 
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WHEN O 
HIGH VOI 


CABLE SPLICIP 


{ 





Simply give us complete cable data and you receive a neat 
package with adequate quantities of all materials for a prop- 
erly designed joint. 


Mion saue Lime wa MOONY because tae 
No lengthy material specifications are necessary. 
Both design and installation methods can be standardized. 


All joints are properly designed to industry standards by 
expert cable engineers. 


All splicing materials are purchased from one source. 


Each kit packed in convenient size box. Easy to store, identify 
and handle. 


Individual kits issued directly to workmen in original ship- 
ping cartons. 


Easy to quickly estimate costs for any particular job. 


/ ELECTRIC SPECIALTY COMPANY 


7780 DANTE AVENUE ¢ CHICAGO 19, ILLINOIS, U.S.A. 


Representotives mn, principal cities 
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In Canada, Powerlite Devices, ltd, Toronto 
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3,000-watt mercury lumi- 
naire, 40’ and over. 


400 or 1,000-watt millite 


400-watt, lock-lite luminaire, 
luminaires, 18’ to 30’. 


used in machine shop shown above. 


Complete range of ballasts for 
high or low-voltage systems. 


| 
* 


199, | 
Complete range of lamps, TE new 
color-corrected J-H1, 400-watt lamp. 


a 





1,000-watt mercury high- 
bay, 25’ and over. 
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‘More light 
for Y3 less cost 


wtth Westinghouse MERCURY lygiing 


Today’s mercury lighting systems produce more light 
per luminaire than any other lighting system. That's 
why it’s economically practical to step up your lighting 
standards and still save money. 

For example, in the case of this machine shop in 
California, an engineering cost analysis showed a 
saving of 30% on initial cost, as compared to other 
systems considered. Efficiency really improved. Em- 
ployees go so far as to say, “It’s easier to see on the 
night shift now, than it is on the day shift’. Here's 
evidence that the working area is shadow free. 

What’s more, maintenance costs are drastically cut 


you can 6e SURE...i¢ 7S 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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with mercury lighting. Less than half as many fixtures 
to maintain—fewer lamps to replace. 

It’s important to you to investigate Westinghouse 
mercury lighting systems. You'll find a complete line 
for every phase of plant operation: 400, 1,000, 3,000- 
watt units for low or high-bay areas—open or closed 
fixtures for clean or dirty locations—low or high-volt- 
age ballasts for any distribution system. Only Westing- 
house can furnish you a complete mercury lighting 
system. Send today for B-4727, “Westinghouse Light- 
ing at Work in Every Industrial Area”, Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Penna. 

J-04321 
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Model 622 — Ultra-Sensitive Instruments 


Portable d-c and a-c thermo instru- 
ments for precision measurement of 
potentials and minute currents in elec- 
tronics or laboratory research. 


publ: prrpore 
INSTRUMENTS 


OL @ RESEARCH 
®@ PRODUCTION 
@ MAINTENANCE 


For complex, or just routine measurement 
jobs, these and other specialized 
WESTON Instruments save time and 
assure dependable measurements. For in- 
formation on the complete line, see your 
local Weston representative, or write... 
WESTON Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, N. J. 


WESTON 


Suslumens 


s 


Industrial Circuit Tester — Model 785 


A multi-range, multi-purpose, ultra- 
sensitive analyzer, for laboratory and 
industrial checking of electrical and 
electronic circuits. Has 28 practical 
scale ranges; measures d-c and a-c volt- 
age, d-c and a-c current, and resistance. 
Accessories available to extend ranges. ° 
Compact and portable; furnished in 
either oak or steel case. 
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Model 901 
Portable Test instruments 


Available in d-c, Model 901 
—and a-c, Model 904, single 
and multiple ranges of wide 
coverage. Excellent scale 
readability and shielding. 
Accuracy within Y of 19%. 


Sensitive Relays 


A line of sensitive relays 
including the Model 705 
which provides positive 
operation at levels as 
low as 1) microampere. 
Non-chattering mag- 
netic contacts handle 
up to 10 watts at 120 
volts. 
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Model 697 Volt-Ohm-Milliammeter 


One of a line of pocket-size 
meters, Model 697 combines 
a selection of a-c and d-c cur- 
rent, and resistance ranges. 
Ideal for maintenance testing 
and many inspection require- 
ments. 


Model 686 
Electronic Tube Analyzer 

Tests tubes under exact op- 
erating potentials. Accurately 
determines true mutual con- 
ductance of all tubes, in ac- 
cordance with manufacturers’ 
rated operating conditions, 
or under special operating 
condmions. 
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A-C Clamp Volt-Ammeter 

( Model 633, Type VA-1) For conven- 
ient and rapid measurement of a-c 
voltage and current without breaking 
the circuit. Jaws take insulated or non- 
insulated conductors up to 2” diam- 
eter. Safe, rugged, versatile. Also avail- 
able as a-c clamp ammeter, without 
voltage ranges. 
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Panel and Switchboard Instruments 


A complete line of instruments in all 
types, sizes and ranges required for 
switchboard and panel needs . . . in- 
cluding d-c, a-c power frequencies and 
radio frequency, rectifier types and 
D.B. meters. 


Model 1411 Inductronic D-C Amplifier 
Stable amplifier provides high degree 
of resolution even at fractional loads. 
Reaches steady full scale deflection in 
a fraction of a second. Interchangeable 
plug-in range standards for either 
microamperes or millivolts. 
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High Frequency Electronic Analyzer 
Model 769 


A three-in-one instrument providing 
a self-contained Volt-Ohm-Milliam- 
meter, a high impedance electronic 
D-C Volt-Ohmmeter, and a probe type 
Vacuum Tube Voltmeter for use to 
300 megacycles. Exceptionally stable 
and accurate. Has specially designed 
extremely small RF and D-C probes. 
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SOLA CONSTANT WATTAGE BALLASTS... 


+ + . continuously and automatically supply constant wattage 
within +2% regardless of line voltage fluctuations as great as 
+15%. This patented circuit results in the following advantages: 


1. Eliminates need for primary voltage taps 

2. Assures positive lamp starting 

3. Reduces line and lamp starting current surge 

4. Eliminates voltage-drop lamp outages 

5. Maintains constant lamp wattage, lamp current 
and light output 

6. Extends lamp and transformer life. 


Single-lamp and two-lamp units are available for indoor operation 
of the 400 watt type H-1 mercury vapor lamps. 


SOLA CON VENTIONAL-TYPE BALLASTS... 


+++ are premium quality, non-regulated auxiliaries at moderate 
prices. They are designed and produced to the same high 
standards of quality as the Constant Wattage types. 


Typical quality features include: the Sola pressed-in-core con- 
struction, leads fastened to sturdy lug straps, not merely coil ends 
.». high vacuum varnish impregnation . .. pryout in each end 
cover exposing a 42" threaded conduit fitting... '2" and %” 
knockouts ... large access panels to roomy wiring compartments. 


They are available for single-lamp operation of the 400 watt 
type H-1 mercury vapor lamps, Three primary voltage taps are 
provided for proper matching to various line voltages, insuring 
operation at lamp ratings and resulting in full light output. 


Write for complete electrical and mechanical specifications 

















Regulated Outdoor § Regulated Indoor §Conventional Indoor 
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...In the Westinghouse types CA & CS meters 


withstand 
after three 
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SALT SPRAY A 


The entire electromagnet was immersed in brine for 3 months. Here it is 
after being removed. The U-S’S Ampyro. was completely unaffected, and 
easily withstood the 12,000 volt breakdown test. 


ag 





STANDARD Cable for 


paper & varnished cambric cables 





asbestos cords and cables 
aerial, underground & submarine cables 
shovel and dredge cables 
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U-S-S Ampyrol coils 
12 kv breakdown test 
months in salt water! 





VERY watt-hour meter is literally a “‘cash register”’ 
for some power company. As such, it must be ex- 
tremely accurate. 

The Westinghouse meter shown here remains accu- 
rate for years—mostly because of an engineering pro- 
gram that continually searches for ways to make the 
meters even more accurate while remaining unattended 
and exposed to the elements for years on end. For ex- 
ample: Westinghouse pioneered the ball and sapphire 
bearing, and practically eliminated a major source of 
wear. They even go so far as to gold plate every gear in 
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Two months at 212°F. had no affect on U-S‘S Ampyro.. When 
removed, the insulation passed all physical and electrical tests. 


every SPECIAL Sob / 


> oilproof portable cords 





» plastic machine tool & building wire 


» special purpose cords & cables 


WIRE & CABLE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


the gear train, so that they will not corrode and slow 
down the meter. 

Now, Westinghouse has taken another major step 
forward in design by switching to U'S’S Ampyrot for 
the important current winding in these watt-hour meters. 

American Steel & Wire engineers worked closely with 
Westinghouse, and developed a special non-fogging 
polyvinyl insulation that has excellent electrical and 
physical properties; yet it will not give off fumes that 
cloud the meter glass. As part of a rigorous test proce- 
dure, Westinghouse engineers immersed the entire elec- 
tromagnet in a brine solution for 3 months. After re- 
moval, the AMPYROL wire easily withstood a 12,000 
volt breakdown test. In another test, AMPYROL was held 
in an oven at 212°F. for 2 months. When removed, it 
was just as good as new and tested perfectly. 

The full range_of tests showed that U-S‘S Ampyro. 
would eliminate leakage current due to faulty insula- 
tion, thereby assuring long range meter accuracy. 

How has this insulation actually stood up in service? 
Hundreds of thousands of AMPYROL equipped meters 
are now in service; and the insulation is performing 
perfectly despite the moisture, industrial fumes, salt air, 
ultra-violet rays from the sun and extreme heat and cold. 

es e ” 

This is just one of many uses for U:S‘S Ampyro . It is 
widely used for re-wiring old buildings because the thin 
jacket allows more wire to be pulled through the same size 
conduit. AMPYROL is an important part of many machine 
tools because it strips clean, is available in many brilliant 
colors to simplify installation, and is unaffected by cutting 
oils and grease. AMPYROL is even used for exposed electric 
sign wiring because rain, sun and cold do not affect it. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
IN THE WEST—COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
IN THE SOUTH—TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


neananemencmencanss SEN UOle Gilera —— —-——-+ 
American Steel & Wire Division 
Room EC-23, Rockefeller Building, Cleveland 13, Ohio 


[) Please give me more information on U-S’S Ampyrot. | 
(10 Have representative call | 


Name 
Title 
Company 


Address 
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ONE MANUFACTURER... 
ONE RESPONSIBILITY 


Guarantee “Fluorescent at its Finest” 


SYLVANIA 
FLUORESCENT 
LAMP HOLDERS 
WARREN, PA. 


SYLVANIA FIXTURE PLANT 
AT WHEELING, W. VA. 
(METAL FABRICATING, 
PAINTING, ASSEMBLY) 


SYLVANIA 
FLUORESCENT TUBES 
FROM DANVERS, MASS. 


SYLVANIA 
INCANDESCENT LAMPS 
FROM SALEM, MASS. 


SYLVANIA \ 
FLUORESCENT BALLASTS \\\ a ; 
FROM IPSWICH, MASS. \ ou’re bound to get the finest possible perform- 


ance from Sylvania Fluorescent Fixtures because 

Sylvania designs, manufactures, and quality checks 

SYLVANIA | ' every component and unit in specialized Sylvania 
FLUORESCENT STARTERS | shomen 
FROM WALDOBORO, MAINE | genome 

This one responsibility assures perfect coordina- 

tion, perfect fit, perfect operation, quick and easy 

installation ... and naturally, the highest quality. 


A complete line 
Remember, the Sylvania fluorescent fixture line 
is a complete line. Styled and designed for every 
need ... for offices, factories, stores, schools, and 
homes. 


Backed by the Broadest Guarantee 
in the Lighting Industry 
Sylvania Fluorescent Fixtures are covered by a 


complete written guarantee which includes every Sylvania Electric Products Inc., 1740 B’way, N. Y. 19, N.Y. 
unit and part. Tubes, starters, ballasts and all ’ 
other components are guaranteed for one entire 

year from date of installation. 








FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; RADIO TUBES; 
TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: 
PHOTOLAMPS ; TELEVISION SETS 
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THIS G-E GEAR-MOTOR WAS PICKED TO RUN A SLUDGE ACCUMULATOR 24 HOURS A DAY AND 7 DAYS A WEEK BECAUSE... 


New G-E Gear-motor Reduces “Down-time”’ 


Easy stator removal, use of Tri-Clad* motors, cuts 
maintenance costs and time more than 50%. 


G-E Gear-motors are single units—« ompact and efficient 

the most economical method of gear reduction for low-speed 
drives. This vear, they have been redesigned to offer you 
additional operating economy. 

EASY STATOR REMOVAL is now possible without dis- 
turbing the gear-train in any way. Also, any standard G-E 
motor—with or without feet—may be used as a stator re- 
placement. These advantages mean a reduction of non- 
produc tive “down-time’’— and substantial cost savings! 
TRI-CLAD MOTORS are now an integral part of every G-E 
Gear-motor. These are the same motors which have gained 
such a wide acceptance throughout industry—the motors 
which assure you of extra reliability triple protection 
against physical damage, electri tl breakdown, and operat: 
ing wear and teat i 
A new stocking plan keeps most popular ratings available f 

on a l-week basis. You can order your gear-motor from ——<censmammass mae. 
your nearest G-E Apparatus Sales Office or your Authorized 
G-E Agent or Distributor. General Electric Company, 
Schenectady 5, N. Y. 755-10 


*Registered Trade-mark of General blect Company 


GENERAL @@ ELECTRIC 


Rabbet fit between stator and gear-motor frame assures positive 
realignment. Note that stator removal is simply a matter of re 
moving a few bolts--can be done without disturbing gear-train. 





48 Superduty '4” Models—8 speeds, 
from 500 to 5000 R.P.M. Choice 


of pistol or saw-type grip 


3 Superduty %” 
Models, 400 to 
1000 R.P.M 
3 Superduty 2” 
Models, 500 to 
600 R.P.M, 


Why the complete PET Superduty 


Olt melmiilela-Mel Mi iil-tt-0 a al 
Superduty Models will EXACTLY 


meet any drill user's needs! 


POWER TOOLS 


offers you the right drill for YOUR job! 


Any maintenance or production man will 
agree that the right drill for the right job 
means three things: better work, greater 
efficiency and longer drill life. So why 
compromise on a drill that’s “‘almost”’ 
right? 

PET Superduty Drills are available in 
54 separate and distinct models... the 
various speeds and rated power have been 
carefully selected on the basis of what in- 
dustrial users have needed and asked for. 
Result? You get a wide selection... and 
end up getting the drill that’s exactly right 
for your work, 

And, a wide selection isn’t the only 
thing you'll like about the PET Superduty 
line. Just plug in one of these drills: feel 
the vibration-free power as it flows from 


yd 
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a dynamically-balanced armature through 
precision-cut gears. Then you will know 
you've found a @rill that will stand up in 
rugged service day in and day out—and 
still come back for more! 

For complete details on the best in elec- 
tric drills—sold at prices that will come as 


a pleasant surprise—find out the name of 


your nearest PET Distributor. Write to- 
day, to Portable Electric Tools, Inc., Dept. 
EC-23, 320 West 83rd St., Chicago 20, Ill. 


Be sure to ask for this free catalog! 


Compare these quality drills for 
yourself... model by model, 
feature by feature. This illus- 
trated catalog gives you the com- 
plete story. Free copy by return 
mail. 


The features you want are the features 


you get—in PET Superduty Drills 
Reserve Power; for the extra-tough job 
Heavy-Duty ball and needle bearings 


Precision-Cut, Heat-Treated Gears; for 
smooth, quiet power flow 


Dynamically Balanced Armatures; for 
freedom from vibration 


Forced Ventilation; for cool running 
Aluminum Alloy Die Castings; for light 
weight, easy handling 

Compact Design; makes hard-to-reach 
drilling jobs easier and faster 


Meet U. S. Government and Military 
Specifications 


PORTABLE ELECTRIC TOOLS, INC. 


320 West 83rd Street, Chicago 20, Illinois 


In Canada: Portable Electric Tools, Ltd., Toronto, Ontario 
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FOR OUTDOOR SERVICE 


The finest transformers for outdoor operation 
of all H-1 400 watt mercury lamps. From core 
and coil to seamless hot-dipped galvanized case, 
every modern design and construction feature 
has been built in for longest transformer life 
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.* 
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FOR INDOOR SERVICE 


Jefferson two-lamp transformers cut instal- 
lation costs by reducing wiring up to 50%. 
High power factor design delivers maxi- 
mum lumens per watt. Failure of one lamp 
does not affect the operation or brilliancy 


iy 1. ee 
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and maximum lamp performance. 

Every Jefferson Transformer is engineered 
to the highest quality standards. All are in 
deep drawn weatherproof cases for years of 
positive protection against the elements. Each 


of the remaining lamp. Stroboscopic effect 
is minimized since the two lamps operate 
out of phase with each other. 

Mercury and incandescent lamp wiring 
facilities are provided at both ends in ample 


A SO 


has all the extra value features found only 
in Jefferson Transformers. 


wiring compartments. Leads are color- 
coded and tagged. One-half and 34" knock- 
outs are provided in both sides of each 
wiring compartment and in both end plates 
for trouble free wiring. Condenser is 
mounted in a separate compartment for 
efficient cooling and maximum life. 


Jefferson Single Lamp Transformers give 
you every vital feature for top-notch lamp 
operation and economy. Press-fit riveted 
core, double varnished core and coil as- 
sembly, three primary taps (not just two), 
easy mounting brackets, and incandescent 
as well as mercury lamp leads out of both 
ends are a few of the outstanding Jefferson 
features. You get all these extra values in 
Jefferson Transformers, yet they cost no 
more than ordinary transformers. 

Specify Jefferson for the best operation 
of every mecury lamp installation. New 16- 
page illustrated Bulletin 521-5 gives com- 
plete data on H-1 400 watt models as well 
as the new Jefferson Transformers for 
H-12 and H-15 1000 watt mercury lamps. 


JEFFERSON ELECTRIC COMPANY 
BELLWOOD, ILLINOIS 


Jefferson @& ey »Transtormers 
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Streamlined hot-dipped galvan- 
ized case sheds water like a duck 
No seams, no cracks, no place 
for moisture to seep in. Welded 
bracket has keyhole slot for easy 
mounting. Dura-Gray harmoniz- 
ing finish for modern, attractive 
installations 


“y ; 
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TWO-LAMP 
TRANSFORMER 
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Large handhole gives easy access 
to color-coded tagged leads. Cor- 
rect installation is quick, positive. 
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Patented Jefferson Adaptor con- 
verts wall and post mounting 
transformers to pole top units in 
minutes. Transformer stocks can 
be cut drastically as one type 
transformer can be mounted 
wherever needed—wall, post, or 
pole-top with an adaptor 


Universal Adaptor fits any pole 
top from 2-1/2" to 4° O.D. — 
fills every need. It's inexpensive, 
easy to mount. Provides a solid, 
weatherproof base for the trans 
former. Comes fully equipped 
with outlet fittings. 








SINGLE LAMP 
TRANSFORMER 
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For Easier, Faster, Safer Wiring gepics 


THE ANSWER IS 


BRYANT 


WIRING DEVICES 


50 Ampere, 250 Volt Range and Power Receptacles 
with NEW PRESSURE TERMINALS* 








easy to wire as 


A 


lay wire 

in open - pressure 

channel screw 
assembly 
in opposite 
slot 


tighten 
pressure 
screw 











Chere are no loose parts to mislay . . . pressure screw assembly 
permanently attached to the wiring channel. Rounded channel 
confines wire strands. Assembly terminals are cadmium-plated 
for either copper or aluminum wire, 


Other Features — No. 3826 has easy-to-remove knockouts for 3/, or 


| inch cable... a rugged plastic cover... and built-in cable clamp. 


No, 3846 has satin-finish stainless steel flush plate 
(.060" brass plate available on order). Plates with grounding con- 
tacts also available. Welded mounting bracket assures proper 
alignment of mounting holes. 











No. 3846 —Flush Mounting 


THE BRYANT ELECTRIC COMPANY 


Bridgeport 2, Connecticut 
Chicago * Los Angeles 


Listed by Underwriters’ Laboratories, Inc. *Pat. Pending 
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7,000 fasteners set in concrete in 3,500 minutes 
Saved $15,000 on 50,000 fastenings into steel 
Fastener cost reduced from $2.53 to 24 cents 
Cut fastening time from 9 minutes to 58 seconds 


Lowered fastening cost 87%; reduced time 90% 


Split-second fastening into steel or concrete 
with super-speed Ramset Johmaster 


EQUI FASTENING SYSTEM> 


Just as thousands of users have been saving for six 
years, you can slash cost and time of fastening into 
steel or concrete with RAMSET SYSTEM, pioneer 
in powder-actuated ein 

fastening. 


Let us prove, on your 

own work, how the ten 

big features of the new 

RAMSET JOBMASTER 

add up to new speed, 

new ecoriomy, new ease, new 
utility. See the lightning-fast 
action—one-hand operation— 
accuracy of positioning—straight, 
firm penetration which only 
the JOBMASTER gives you. 


Ask your dealer to do a sample 
Always use Tru-Set Fasteners job for you, and prove the dollars- 


Exclusive Red-Tip Pilot guides and-cents value of doing every 
them straight to the work, [ fastening job with RAMSET. 


with highest efficiency in : 
performance. Four types in ' IHIIl 


56 sizes for split-second fas- V 


tening into steel or concrete. 


Ramset Fasteners, inc. 


> Names of these RAMSET users and others Ramset Division, Olin Industries, Inc. 
in your locality available on request. 12117 BEREA ROAD a CLEVELAND 11, OHIO 
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DETROIT ARSENAL 


NEW WESTINGHOUSE 
1000 WATT FLUORESCENT-MERCURY LAMP 


—The Cheapest Source of Mass White Light! 


that’s 
what engineers of the Chrysler Corporation sought for 


Brighter, higher quality light at lowest cost 


this newly erected Tank Assembly Wing of the Detroit 
Arsenal. 


As in so many other industrial installations, the new 
Westinghouse 400 Watt J-H1 and the 1000 Watt C-H12 
Fluorescent-Mercury Lamps met the demand for longer 
burning life—more economical performance due to 
lamps of higher efficiency—and reduced maintenance 


costs. 


A pleasant, golden-white working light is provided 
by the Fluorescent-Mercury Lamp, which is both flat- 


Golden-White Light Shows Real Colors. Golden-white light of 
Fluorescent-Mercury Lamps eliminates the need for incandescent color 
correction, even in color-coded assembling operations. This high-quality 
white light improves worker morale, aids production in industrial installa- 
tions of every kind. And the long 4,000-to-6,000-hour burning life of 
the Fluorescent-Mercury Lamps reduces maintenance costs. 
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tering to personnel and suitable for most types of light- 
ing service. The rated lives of 4,000 to 6,000 hours 
respectively of the 1000 Watt C-H12 and 400 Watt J-H1 
assure minimum maintenance. And the J-H1 and C-H1 2 
may be operated from ballasts now used for the 400 
Watt and 1000 Watt Mercury Lamps. 


These Fluorescent-Mercury Lamps are recommended 
for large-scale outdoor as well as indoor applications. 
For 480 volt lighting circuits and for street lighting 
where 1000 Watt lamps are to be used, the new B-H15 
is recommended. 


For detailed information on how the world’s least 
expensive source of mass white light can be employed 
in your present or planned lighting installations, write 
to Lamp Division, Westinghouse Electric Corporation, 
Bloomfield, New Jersey. 


you CAN BE SURE...1F ITS 


Westinghouse 
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MAGNETIC ARC 
INTERRUPTORS 


with STEEL ARC SHEL, 


MELTING ALLOY 
4xPE OVERLOAD 
RELAYS 


1aNoOWW 
1417 1w>1L834 
NO soniuds ON 


Np 
N> Ro, 
ACTs 


ALL PARTS 


Size 2 Non- Reversing 
Type ‘CY’ AC Motor Starter 


Nationwide customer 
acceptance and satis- 
factory use of CLARK 
Type “CY” STARTERS 
in all types of industries 
is the best proof of their 
superiority. 


The new arc quenching principle, in which the 
arc is constantly forced to rotate from a hot 
spot to a relatively cool spot, has proved its 
efficiency in thousands of installations. 


The constant moving of the arc effectually pre- 
vents pitting of contacts—thus resulting in 
longer contact life. 


FRONT 
REMOVABLE 


C 


A 


Available in 
standard across- 
the-line, with 
safety switch or 
circuit breaker, 


: Ph ‘o 
reversing, and ie 


multi-speed Arc shield 


types, and in all standard NEMA air break 
type of cabinets. There’s a Type “CY” starter 
to meet every possible operating application 
and condition. 

You owe it to your customers, in avoiding down 
time, costly maintenance, and keeping up high 
production, to install Clark Type “CY” Starters. 


Why don’t you try CLARK TyPE “CY”? 


tHe CLARK CONTROLLER co. 


C 


/ 
NEERED ELECTRICAL CONTROL + 1146 EAST 152NO STREET, CLEVELAND 10, OHIO 
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view Showing 


PUT POWER 
Where You Need It! 


HERE'S THE WAY to assure rated voltage for motors and 
other equipment. Install Allis-Chalmers dry-type trans- 
formers close to the load to provide full voltage for 
efficient motor operation, flicker-free lights, and full 
heating of thermal equipment. 


You can mount them anywhere, on posts, beams or walls, 
in a small amount of space, or right on the machine it- 
self. You don’t need vaults or expensive enclosures. 

Installation is easy because junction boxes are elimi- 
nated. Knockouts are provided for connecting conduits 
directly to the transformer case. System cables are con- 
nected to the transformer terminals in compartments. 


Maintenance is easy, too. You install Allis-Chalmers 
transformers and forget them except for periodic inspec- 
tions. There are no insulating liquids to maintain; no 
gauges or gaskets to fuss with. 

Get more information from your Allis-Chalmers dis- 


trict office, or write Allis-Chalmers, Milwaukee 1, Wis. 
A-3980 


iT’S ENDURANCE BUILT 
Core and coil assembly is’ 
impregnated to guard 
against moisture and dirt. 
-welded, modern look- 
ing case protects the inter- 
assembly. Case is Spra- 
Bonderized to protect it 
against corrosion. Three 
coats of baked-on alkyd 
resinous paint furnish ad- 
ditional protection. 
Ratings 167 kva and 
smaller (single phase); 
300 kva and r (three 


( 
coma 600 volts and be- 
ow. 


ALLIS-CHALMERS 
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Washington Report 


Washington planning is emerging slowly from its status quo basis 
maintained since last November. Lesser officials have been waiting for new 
top policy decisions from President Eisenhower and his new Administration 
leaders. These decisions are firming up gradually. But this all takes time, 
and many programs will be slow in taking final shape 

Eisenhower's tax policy, already announced, is to first balance the 
budget, then cut taxes. But Truman’s 1953 fiscal budget (July 1, 1953 to 
June 30, 1954) calls for $78.6 billion spending, $68.7 billion receipts, with 
deficit of $9.9 billion. Thus its apparent a balanced budget won‘t come 
easy, even with sizeable cuts in federal spending. Revenue from all existina 
taxes is needed, so don’t look for relief in 1953. If the unpopular excess 
profits tax is permitted to expire June 30, according to schedule, its $2.5 
billion annual revenue will probably be raised by suitable rise in corporation 


income tax now favored by Congress for more equitable distribution of tax 
burden 


Emergency mobilization controls set up by Truman are generally being 
dropped. Price-wage ceilings will be first to go. Most DPA controls on 
production through NPA’s CMP control of materials will be revoked. But 
there is sentiment in Congress to maintain a CMP-type of materials control 
framework as a safety measure in case of unexpected materials shortages 
or an expansion of military activities, or all-out war 


A super-planning mobilization agency composed of top defense and 
civilian agency officials will be set up by Eisenhower in a few months. Its 
function will be to correlate overall defense plans with the civilian economy, 
make major determinations with respect to the size military force the nation 
can maintain, to the division between military and civilian needs, etc. It 
will be an expansion of the concept of the old National Security Resources 
Board established soon after WWII, which failed to develop any worthwhile 
plans as was forcibly demonstrated at the inception cf the Korean crisis. 
Industry studies made by NPA in recent months based on statistics gathered 


by that agency will provide veluable background material for the new 
agency 


Steel supply is steadily improving, and should reach a balance with 
demand during the 2nd quarter. U.S. steel-making capacity rose 8.9 mil 
lion tons in 1952, raised total annual capacity to 117.5 million tons—an 
increase of 17 million tons annually since Korea. Current production is 
approximately 2.25 million tons weekly 

More new refined copper was delivered to American industry last 
year than in any year since 1945. But U.S. copper consumers need a high 
level of imports. Thus, the first legislative measure to be passed by either 
branch of the new 83rd Congress was a bill which continued suspension of 
the 2¢ per pound import duty on copper. Prompt Senate passage is expected 
before existing suspension ends February 15th. Total current demand for 
refined copper is about 174,000 pounds monthly, domestic supply about 
140,000 pounds 

Aluminum capacity is adequate for current needs, but supply is 
temporarily short due to slowdown in production in Pacific Northwest, due 
to water and power shortage there 


The power switchgear industry's order backlog now represents over 
a year’s production, NPA reported to the Power Switchgear and Circuit 
Breaker [AC on January 16, which committee members said was caused by 
a current increase in orders due to heavier AEC purchases. They predict 
the backlog will drop appreciably during 1953 
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FEBRUARY .... at a Glance 


JIC Standards 


To some of our readers the term “JIC Electrical 
Standards” may have a familiar ring. Particularly 
those in the large mass production industries. Others 
may never have heard it. All should know that such 
a document, although unofficial, exists. Its impact, 
on wiring machine tools to increase safety, and reduce 
maintenance cost and production downtime, is tre 
mendous. You may encounter it in your work. 

Briefly, the Standard is a set of regulations cover 
ing machine tool wiring developed by machiner 
users in cooperation with manufacturers. To see how 
they have made a maintenance man’s dream come 
true, read R. W. Kowitz’s article “More Safety and 
Less Maintenance” on page 82. . 


At a Glance 


\t the NAHB show in Chicago last month several 
manufacturers displayed central summer air condi 
tioning equipment for small homes. In spite of the 
big tickets, interest ran high among the builders. 
‘They expect central cooling to become an important 
sales feature in new homes priced in the upper and 
middle brackets. Wiring designers please note, the 
name plates on the compressors are running 2 and 
3 hp single phase with one or two fractionals for ait 
handling. Circuits will be 10’s or 8’s, 220v, with 
40 or 50 amp time delay fuses or circuit breakers at 
the panel. About 5 kw in service, panel and feeder 
capacity should be figured at 100 percent diversity 
for each 1500 square feet. Where no equipment is 
installed, but provisions must be made for future 
central cooling a good plan is a No. 6 feeder to a 
6 circuit load center at the proposed location includ- 
ing a 50 amp 220 volt compressor circuit and 4 
20 amp 110 volt circuits for heating plant, blowers 
and auxiliaries, electric air cleaner and a_ spare. 
Wiring provision for central cooling can no longer 
be put off to some vague future. It is on the boards 
for Spring building this year. 


Heavy Appliances 


Reports on new major appliances are now appear 
ing in our New Product department (page 119). 
These reports will include data on built-in appliances, 
major appliances operating at or near full circuit 
capacity or requiring special circuits and such other 
appliances as require special wiring consideration. 
We shall try to edit these reports not only for 
electrical contractors who merchandise appliances, 
but also for those who must keep informed on 
appliance developments to adequately design and 
service residential wiring systems. 


Wiring Symbols 

What with load center substations, bus duct dis 
tribution, fluorescent lighting and relay switching 
the current standard clectrical symbols for winng 
plans are rapidly becoming obsolete. A technical 
committee is gathering data for recommending addi 
tions and modifications to present standards. Our 
editorial department will welcome your suggestions. 


Armor Cable Feeders 


When the Canton Forge Division of Ford Motor 
Company outgrew the capacity of its electrical dis 
tribution system, rewiring was in order. Collabora 
tion of Ford Engineers, Hilscher-Clarke Electric 
Company (contractor) and General Electric Com 
pany specialists produced a 20,000-kva service with 
13.8-kv feeder system to load-center unit substations. 
To keep installation time and plant production 
“down time” to a minimum, the engineers chose 
interlocked armor cables on open racks as the high 
voltage feeders. The electrical contractor handled 
the complete job, subletting construction of the main 
switchgear building and cable suspension bridges. 
Hilscher-Clarke engineer D. L. Westhoeffer tells 
how these feeders were installed in his article 
“Modernized Distribution System” on page 76. 
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How 
High Standard Mfg. 
cuts costs by using 


from busduct 
to machine 


‘Powerduct Cable means a big saving for us,” says 
Frederick Lynn, chief electrician at The High Standard Mfg. 
Corp., Hamden, Conn., makers of Hi-Standard 
firearms, internationally famous for 


their accuracy and painstaking craftsmanship. 


“You'd be surprised that a very big item is being able to use 
Powerduct over and over again as production increases and 
model changes are made. Twelve feet, fifteen feet, it doesn't 
make any difference. I'm able to use it any place. Powerduct is 


never wasted. That's why it’s less « xpensive. 


“Because busduct with Powerduct means complete flexibility, 
we increase the use and mobility of the machine. Our crew 
saves many man-hours by being able to plug in Powerduct in- 


stead of wiring a whole rigid conduit system.” 


Powerduct complies with 
Section 3646 to the ) 
1951 National Electrical Code. | 
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Powerduct has full Underwriters’ ap 
proval, costs less than any other approved 
tvpe of cable. For further details on 
Powerduct, contact your nearest Anaconda 
Distributor or Anaconda Sales Office—or 
write to Anaconda Wire & Cable Com- 
pany, 25 Broadway, New York 4, N. Y. 


k 


‘wire and cable 
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Group Replacement 


LIGHTING MAINTENANCE is big business. Besides plant main- 
tenance crews devoted almost exclusively to keeping lighting systems in 
order, a rapidly growing number of electrical contractors offer a contract 
maintenance service for all kinds of industrial or commercial lighting 
systems. Advancing lighting technology has multiplied the problems of main- 
tenance. It has also stimulated wide interest in maintenance methods of 
which the most important development in recent years is the group lamp 
replacement plan. 


GROUP REPLACEMENT provides complete area relamping on a pre- 
determined schedule. The replacement schedule is set up for less than 
normal lamp life. By discarding a small portion of the relatively inefficient 
end life of the lamps individual burnout replacement is held to a minimum 
With scheduled cleaning and group lamp replacement the engineer can 
predict accurately the performance of the lighting system and hold whatever 
practical value of average performance he chooses 


SINCE LABOR is a large part of lighting maintenance, the cost 
advantages of group replacement are in discarding a few cents worth of 
probable lamp life for substantial savings in time. The principles are applica 
ble to small installation or large and once recognized will practically eliminate 
the widely prevalent practice of running fluorescent lamps to blinking or 
burnout 


MAINTENANCE PLANNING ought to be an essential part of the 
initial lighting design. Unfortunately, emphasis on maintenance has been 
lacking in lighting sales activity. Too often the user, unless he has a skilled 
maintenance organization, finds himself, a year or so after the installation 
is completed, with a major problem. He then has to learn the hard way that 
lighting maintenance is a technical operation bearing directly upon the satis 
factory and efficient performance of his lighting system 


MODERN LAMPS AND LIGHTING EQUIPMENT and rapidly improv 
ing illumination technology are giving us some fine examples of modern 
lighting practice. The maintenance of the lighting values so skillfully created 
should not be left to haphazard housekeeping. The group lamp replacement 
plan is an excellent device to keep control of the job and insure the customer 
against costly deterioration in performance 
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POWER — WHEN AND WHERE IT’S NEEDED. Smooth, steady 
power for any production line begins when you install 
Graybar-distributed G-E motors and controls. AC or DC... 
general- or special-purpose, G-E Tri-Clad motors offer your 


customers extra protection against physical damage, elec- 
trical breakdown, and operating wear. Given ordinary care, 
you can count on G-E motors for dependable service under 
even the toughest operating conditions. 


This team pays off in performance 


MATCHING G-E MOTOR CONTROLS give full protection 


against injurious overloads 


provide maximum flexibil- 
All live parts are completely 
enclosed, yet cases are easily accessible and have ample 
conduit knock-outs and terminals for easy installation. 


ity of motor operati 


General Electric Tri-Clad motors and matching G-E controls 
make a hard-to-beat production team. Your customers get reli- 
able, uninterrupted performance shift-after-shift—a practical 
defense against downtime due to motor failure. 

Graybar distributes the complete line of G-E motors and 
controls. Your local Graybar Representative can help you select 
the proper equipment for any machine-drive requirement... 
help you analyze special service conditions that demand totally- 
enclosed motors, variable speed motors, gear motors, or revers- 
ible motors. 


Check with him, too, for details on the G-E Motor Exchange 
Plan. Covering popular fractional and integral ratings, this 
plan lets you make emergency replacements of inoperable motors 
through a simple over-the-counter transaction. 

Graybar can furnish you and your customer with practical 
advice on the installation and usage of over 100,000 different 
electrical items. For help in speeding lighting, communication, 
ventilation and wiring projects of all types, call our nearest 
office. Graybar Electric Co., Inc. Executive Offices: Graybar 
Building, New York 17, N. Y. 


Call Graybar tist ror... 


iN OVER 
100 PRINCIPAL CITIES 











Modern electrical distribution and 
control methods, scores of practi- 
cal motor applications and variety 
of materials-handling techniques 
are to be found in Salt Lake City’s 
huge new merchandising center 
operated by ZCMI* wired by the 


Wasatch Electric Company. 


By Laurence E. Baty 


BRIDGE CRANES span four separate bays used for steel storage, yet 
only two remote-control 3-ton hoists are required to serve the com 
bined areas. This is possible due to existence of fixed cross-over 
sections connecting adjacent crane rails. Extensive use is also made of 
battery trucks, electric tractors and motor-operated draglines 


Wiring A Wholesale Genter 


IVE miles from traffhc-congested matic trips, 


safeguard both merchandise and opera rmerly requiring days to fill) are 


downtown Salt Lake City is Amer- 


+ 


ica’s first ingle-stop wholesale 


center where, in one convenient loca by crane, 
tion, retail merchants can do all thei dustrial 


mass buying—ot hardware items, ap tioning 


pliances, furniture, dry goods, drugs — he 


and floor coverings. Owned and oper 
ated by Z( MI*, tl center 1s located 
in a 10-acre converted defense plant, 
completely modeled si the war to 
incorporate up-to-the-minute facilities 
torage, display, sale and 
delivery of goods 


\ flexible distribution system pro 


tor ethcient 


i 


vide lectrical service at 480-, 208 
and volts us-cduct ind load 
centers ; > ws herevet applicable 


tches, auto 


* Zion’s Cooperative Mercantile Institu 
tion was organized in 1868 by Brigham 
Young and a group of Utah's leading mer 
chants to combat exorbitant distribution 
profits. This present Center brings to- 
gether services formerly located in a score 
of separate, widely scattered buildings. 
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MOTORIZED DRAG-LINES move |-ton dolly trucks throughout the shipping de- 
partment. Mechanical transfer devices, spur-chain motors, low-voltage controls 
and manually-set destination flags automatically shunt dollies to their intended 


loading platforms 


¥ 


DISTRIBUTION CENTER provides central location for all main 440-, 120- and 
208-volt controls. Enclosures are legibly stencilled to preciude operational errors. 
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Converging Conveyors 


INCOMING STOCK is diverted to widely-separated warehouse locations by means 
of belt conveyors, reversible rollers and electrically-operated deflectors. Outgoing 
orders are assembled on converging conveyors; package pile-ups prevented through 
the use of spring-steel trips, limit switches and relays 
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instances reconnected to different pan- 
els to facilitate control or to balance 
the loading of feeders. Lighting was 
altered progressively to include deco- 
rative treatments in the lobby and 
waiting room, accent highlights for 
displays, attractive commercial fixtures 
in offices, high-level functional illumi- 
nation for inspection purposes and 
conventional industrial lighting for 
stockrooms, storage space and shipping 
docks. 

In all general office and display 
areas, these necessary electrical revi- 
sions were made by the Wasatch Elec- 
tric Company of Salt Lake City. The 
balance of the plant was electrically 
revamped by ZCMI maintenance per- 
sonnel. 

Since conversion completion, this 
maintenance crew has also established 
a practical trouble-preventive pro- 
gram, consisting of regularly sched- 
uled inspections of equipment, periodic 
cleaning and maintenance of lighting 
fixtures, motors, switchgear, trans- 
formers, controls and materials-han- 
dling apparatus. 


Materials-Handling Methods 


In connection with maintenance of 
electric tractors and fork-lift trucks, 
batteries are kept charged by selenium 
rectifiers (for 6-cell 12-volt 50-90 
amps dc units) and m-g sets (for 12 
cell 250-275 amp-hour batteries). 

Another important maintenance as 
signment concerns the extensive con- 
veyor systems, since reversible motors, 
pushbutton controls, automatic pack- 
age deflectors and limit switches must 
be constantly reliable. Motor controls 
are located at numerous points along 
conveyor lines so that, regardless of 
an attendant’s temporary location, he 
can take quick remedial steps to pre- 
vent congestion, pile-ups or damage to 
merchandise on the belt lines. 

Still another innovation devised by 
the maintenance crew is a traffic con- 
trol device positioned at the intersec- 
tion of two converging belt lines. This 
device consists of a series of limit 
switches located along the side of one 
belt on 18-inch centers, the switches 
being activated by pressure exerted 
against piano-wire loops that extend 
across the line of travel. These 
switches, in turn, control the drive 
motors of the other converging belt 
so that, when packages move into the 
limit-switch zone of the first conveyor, 
movement of packages traveling along 
the second intersecting belt line is 
temporarily halted. 

Heavy merchandise is moved by 
dolly trucks pulled along by overhead 
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installation 
consists of an endless chain some 1200 
feet in length, suspended beneath an 
[-beam track by means of roller as- 

Main drives are 74-hp 440 
volt motors having manual speed ad- 
justers They are connected to the 
chains through worm and spur gears, 
1 controlled by stop stations 
100 feet along the 
Wiring for controls runs along 


draglines. Each dragline 


hl; 
sembpiies 


and are 
positioned every 
route 
of trolley rails, and switches 
re suspended from brackets extending 
at right angles to the chain rails. These 


switches are on 24-volt circuits: acti 


vation of the 440-volt motor controls 
being accomplished through solenoid 
devised by ZCMI’s mainte 


nance department. 


assemblie 


Dollies are manually connected to 
draglines by pushing them beneath the 
chain paths; actual pick-up being ac 
complished by dolly masts, with hooks 
at their tops, engaging rings fastened 
beneath the chains at 25-foot intervals. 
Dollies are automatically disconnected 
at their intended destinations and are 
shunted onto lines through the 
iction of manually-set fl 


transfer 


spur 
igs, automatic 


and 


Should 


switches 


limit 


iin motors 
1 


than its intended 
in automatic alarm 
ndant Mechanical 
nt of pick-up is re 
ing tension. 
irrangement ot 
found in 
section where 


} 


rT ve ra and hoists is 


1 high-bay steel-storage 


bar stock and structural members are 


n car lots 
track entering the 
through motor-operated 
the 


floor- 
plant 
Four 


along a 
recessed 
doors 
span bavs of 


bridge cranes four 


this storage section, yet only two 3-ton 
hoists are used in the combined areas 
Hoists can be shifted from one bridge 
to another, however, by running them 
from bay to bay over any one of six 
cross-over sections. With this arrange- 
ment, it is possible to lift and shift any 
load to any point in the 4-bay area by 
one continuous operation. When re 
quired, both hoists can be supported 
by a single bridge to provide a 6-ton 
lift. Motors for 
are 220-volt units 


< ul 


and lifting 


with remote controls 


moving 


Lighting Incorporates Variety 


utilization, 
of required intensity 


Depending on space 
I i I 


. _ 
relative degrees 


and designed objectives of functional 
ism or esthétic effect 


are variously incandescent or 


. lighting sources 
fluores- 


cent. with fixtures including open in- 


dustrial reflectors, louvered commer 
cial units, recessed 


downlights, shielded 
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220-VOLT SERVICE, where required, 
tapped to 440-volt feeders 


is provided through dry-type transformers 
Equipment is mounted on walls, keeping floors unob 


structed. Mobile equipment can be temporarily powered by plugging flexible 


connecting cables into receptacles 





incorporated in 


the transformer enclosures 


ILLUMINATION is even and shielded by eggcrate louvers in office sections 
Other sections of the plant are lighted by coves, recessed down-lights, swiveling 
units, open industrial reflectors and special treatments depending upon space 


utilization and required intensity 


strip lighting, and 


floods, coves, RLM domes and conven 


swiveling spots 
vari 
ously suspended from chains, stems, 
Unistrut 
trolley-duct and A-frames 
are surface 


tional bin lights. Fixtures are 


messenger cables, members, 
They also 


mounted or set flush in 
hung ceilings. 

Single-, 3-way and 4-way switches 
are used, depending upon size of area 


and frequency of its use. Light levels 
office 


over 


are uniform in sections; are 
merchandise di 
tables and 


seeing-task sections, and are 


raised locally 


plays, inspection critical 
lowered 
in warehouse and shipping spaces ex- 


s 
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cept over aisles 01 conveyors. Co- 
aided 
throughout the plant by high-reflec- 
tance paint on walls and ceilings, light 
floor coverings, light and 
And as a result, lighting 


comfort is high. 


efficients of utilization § are 


woodwork 
furniture. 


This modern wholesale center is the 
result of intensive planning to develop 
the utmost in customer service and in 
These 
objectives have been accomplished and, 


efficiency for handling goods. 


to a large extent, have been accom- 
plished through the plant-wide adopt- 
tion of electrical means, methods and 
techniques 
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BRIGHTNESS SELECTOR 
FIG. 1 


Electronic dimming system for fluorescent lamps consists of control unit (A), brightness selector (B), and ballast and lamp 


(C). Dimming circuit is simple, and each of three parts may be remotely located from the other two 


imming Hot Cathode Fluorescent Lamps 


Simple new three-part electronic dimming system varies the brightness of hot 
cathode fluorescent lamps, marks milestone in fluorescent lighting history, opens 
up broad new field of flexibility in color lighting and controlled light output. 


By J. H. Campbell*—H. E. Schultz*—W. H. Abbott** 


NEW the 
brightness of hot cathode fluores- 
cent lamps increases the many ad- 


system of controlling 


vantages of fluorescent lighting, yet re- 
simplicity and 
installation. It controls the brightness 
of 40-watt Rapid Start or 40-watt pre 
heat hot cathode 
lamps smoothly and effectively over a 


tains circuit ease of 


standard fluorescent 


wide range. It is based on a relatively 


simple electronic circuit which con 


trols the time of an electric cycle dur- 
which voltage is applied to the 


ing 
fluorescent lamp 
Dimming Filament Lamps 


Methods for 


appeared soon after the lamp was in 


dimming filament lamp 


troduced, because a change in the 


applied voltage was the only funda 
mental requirement. Early methods in 
the water rheostat, 
the tep 


Improveme nts in the 


teal ; 
cluded iron wire 


rheostat, and control using 
tapped re sistors 


smoothness and efficiency of the con 


“Application Engineering Department, 
Lamp Division, General Electric Co., Nela 
Park, Cleveland, Ohio. 

**Specialty Transformer and Ballast De 
partment, General Electric Co., Ft. Wayne, 
Indiana 
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trol were gradually made with the 1n- 
troduction of variable autotransform- 
ers and thyratron tubes. The amount 
of light emitted is directly related to 
the temperature of the filament, so 
with voltage control the range of 
brightness can be considered infinite. 


Dimming Fluorescent Lamps 


Line voltage control is practical only 
relatively 
brightness change in fluorescent lamps, 


for a narrow -range of 
due to the complex characteristics of 
these electric discharge lamps and their 
associated auxiliary equipment. Since 
the fluorescent lamp has a negative 
resistance characteristic, it requires 
i ballast in series to control the cur 
rent. For stable ope ration the voltage 
the conventional 
should be in the order of the 
When line voltage 


trol is used to dim the fluorescent lamp, 


drop across reactor 
ballast 
lamp voltage. con- 
the voltage drop across the ballast de 
the current. For this 
limited 
before 
and the 
This 
at a point where lamp brightness is 
still with this 
limited is doubtful 


creases with 


reason, only a decrease can 


be accomplished the circuit 


becomes unstable lamp arc 


extinguishes. generally occurs 


50°%, of normal Even 


range of 2 to 1 it 


whether the lamp will start at the low 
brightness point, because starting volt- 
age is reduced in direct ratio. 

In applications where it is desirable 
to have some control of lamp bright- 
ness, it is possible to operate one lamp 
on two ballasts of different current rat- 
ing. 
be operated at 120, 200 and 320 ma. 


by switching between single lamp 120 


For example, a slimline lamp can 


and 200 ma. ballasts, or by operating 
the two ballasts in parallel. Since fluo 
rescent lamps become more efficient at 
low current levels, brightness changes 
are not in proportion to lamp current; 
so this system produces steps of 100%, 
75% and 50% lamp lumens. 

control method 


One well known 
I 


which has been used to some extent 
satur 
ballast 
involves a 


rhe 


the 


in Europe involves the use of 
reactors for control of 


This 


reactor in series with each lamp 


able 
impedance. system 


power to 


reactors control the ac 


] 


lamps but have de winding connected 


in series or multiple across a special 
direct current power supply. The lamp 
starting voltage is held constant while 
lamp current is varied by changing 
the impedance of each reactor ballast 
through manipulation of dec 


If lamp cathodes are kept hot by means 


voltage 
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FIG. 2—Circuit diagram of dimming control unit shows how variable resistance of 
brightness selector shifts phase of thyratron tube grid voltage from line voltage, 


thus 


Ot separate preheat 


transtormers, it 


is possible to get a wide range of lamp 
brightness (100 to 1 o1 This 


of rather 


more ). 

system has the disadvantage 
wiring and a com- 
heavy ballast 


Cold catho luorescent lamps can 


complex, expensive 
paratively large 
be succes ned by operating a 


number of series on a high 


voltage, high reactance transformer 
Dimming ymplished by varying 
the voltag iTy of the trans 
former } arrangement does not 
produce as wide a range of brightness 
as can be produced with hot cathode 


lamps, relatively low 


current. 


} 
lamp 


provide special lampholders to 


insure 
It also has 


Starting 


safety during 


adequate 


Circuit and Lamp Requirements 


When current su] 


ups is red 


plied to hot cath 
is reached 
s inadequate to keep 
satisfactory electron 


iced, a point 


The emission 
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controls time that current flows through lamps during each cycle 


for very low current is then supple 
mented by ion bombardment. This ac- 
tion strips the cathodes of active ma- 
terial, and short lamp life results. In 
view of this, lamp electrodes must be 
heated 


which will produce sufficient electron 


continuously at a temperature 


emission at any point in the dimming 
range 
In order mooth 


to provide opera 


tion, the circuit should produce suf 


ficient voltage to start the Jamps 


TABLE |. Comparison of fluorescent 
and filament lamp efficiencies for 
colored light. 


Lumens 

Per Watt 
200-watt 
Filament 
(Typical 
Filters) 


Lumens 

Per Watt 

40-watt 
Fluorescent 


Efficiency 
Ratio 
Fluorescent 


Color to Filament 





White 64 18 3.5 
Gold 33 15 ih 
Pink 26 8 3.3 
Red 4 3 vs 
Medium Green 77 3 26.0 
Medium Blue 27 1.5 18.0 
Daylight 49 9 5.4 


FIG. 3-——Operating voltage 
lamp circuit for the 90 
or half of each cycle 


applied to 
conduction point, 


i 


FIG. 4——Open circuit voltage applied to 
lamp for the 90° conduction point, show 
ing peak voltage provided by ballast to 
insure starting and re-ignition on 
cycle 


each 


quickly at well as 
Sufficient voltage 


must also be available to re-ignite the 


MuniwnuM as MmaxX- 


imum brightness 


are each halt cyve le to avoid flickering, 
Electron Dimming Control 


In the new electron dimming system 
for fluorescent iamps, control of the 
lamp brightness is accomplished by 
adjusting the interval of current con- 
duction during each half cycle of the 
60-cycle voltage. ‘Two thyratron tubes 
back to back, so that 
the pair of tubes will conduct current 
for both polarities of the ac 
These tubes act as a 


switch 


are « onnected 


voltage. 
vnchronous 
which closes the circuit at a 
predetermined point in the ac 


each half cycle, 


voltage 
the end 
In this way voltage 


and opens at 
of each half cy le 
is applied to the lamp for any desired 
\n ex 


the voltage wave which is 


fraction of the cycle. imple of 
applied to 
the entire lamp load is shown in Fig. 
3, representing the condition when the 
interval of conduction is set for 90°, 
or half of each evcle. 

the 


leading edge of applied voltage is used 


The abrupt rise in voltage at 
to insure re-ignition of the fluorescent 
The ballast for 


a choke which is 


lamp on each cycle. 


each lamp contains 
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in series with the lamp to limit the 
lamp current. Across the lamp is a 
small capacitor which suppresses radio 
interference and resonates the sharp 
voltage rise at the leading edge of the 
applied voltage to a higher peak value 
to start and re-ignite the lamp on each 
cycle. 


strated by the oscillogram in Fig. 4 


This voltage condition is illu 


The point in the cycle at which the 
thyratron tube begins conducting is 
controlled by the grid voltage. A sine 
wave, variable in phase relationship 
to the line voltage, is applied to the 
grid of the tube, and the tube will fire 
or conduct when its plate is positive 
with respect to the cathode and _ its 
grid voltage is essentially zero. In 
the circuit diagram of Fig. 2, 
grid derives its voltage 
coils in series—one on 


each 
from two 
T,, which is 
in voltage and phase, and 
one on T, which is variable in voltage 
and phase. The sum _ of these two 
voltages results in a sine voltage of 
constant amplitude but variable in 
phase relationship. In this way the 
point in the cycle at which the grid is 
zero volts with respect to the cathode 
can be controlled. 


constant 


A vector diagram of the grid circuit 
is shown in Fig. 5. Vector AC repre- 
sents the phase of the applied line 
voltage. Vy, is the voltage of one of 
the secondaries of T., and V, the 
secondary voltage on T, in series with 
V.. Ve is the proportional drop across 
the total resistance in series with the 


Se 7 AR et 


FIG. 5—Vector 


voltages 


diagram—grid circuit 
Point B follows semi-circular 
locus as resistance in selector is varied 


applied to the grids of the tubes, 
properly phased for control. Point B 
will follow the semi-circular locus as 
R is varied, resulting in complete 180 
control of the conduction angle. 

The control elements of the circuit 
(Fig. 2) are resistors R, and R,, one 
of which can be adjusted so the lamps 
will not be taken below the minimum 
brightness, and the other selects the 
brightness at any point in the range. 
Rotating the control changes the resis- 
tance in series with the primary of 
,. Since both tubes are controlled by 
the secondaries of T,, this single con- 
trol regulates both tubes. 

A small capacitor (C, and C,) is 
connected between grid and cathode 
of each thyratron tube to suppress line 
Without these 
surges can cause the tubes to fire pre- 


surges. suppression 


FIG. 6—Current waveshape correspond- 
ing to 20%, 40%, 60%, 80% and 
100% brightness. 


light. The resistors R, and R, are 
used to limit the grid current to a 
small value while the grids are posi- 
tive. R, tends to stabilize the lamp 
operation at very low levels by drain- 
ing off any residual charge from the 
yellow line after each pulse of current. 

The angle at which the tubes start 
conduction is a function of the ratio 
of the sum of R,, Rs, R, and the prim- 
ary resistance of T;, divided by the 
inductive impedance of the primary of 
T,. 

The entire cycle of current wave- 
shape for five ratios of R/X, are 
shown in Fig. 6. The R/X, values 
are 0.85, 1.08, 1.32, 1.65 and 1.93. 
These points correspond to the 20%, 
40%, 60%, 80% and 100% light out- 
put points. The light output wave- 
shapes for these values of R/X:, shown 


primary of T.. The voltage OB is 


maturely in the cycle, giving a flash of 


in Fig. 6 are given in Fig. 7. The 





Electronic Dimming Now Available 


Availability of equipment for the practical dimming 
of fluorescent lamps smoothly and efficiently has been 
announced recently by the General Electric Company. 
This is something the lighting industry has been striving 
for since the inception of fluorescent lighting 15 years ago, 
and heralds a new and expanded field of flexibility of light 
control, especially in the field of mobile color lighting. 

Since this new fluorescent dimming system involves a 
new electronic control circuit, broad application of the 
system will hinge upon full knowledge of the design 
and theory of operation of this circuit. Thus the engi- 
neers who designed the circuit making this new control 
system possible were invited to outline the fundamental 
theory and operation of the circuit. This is done in the 
accompanying article. 

The General Electric fluorescent lamp dimming control 
has three parts, each of which may be located remote from 
the other two (Fig. 1—A, B and C). The dimming con- 
trol unit is one part, the intensity control is the second, 
and the ballast and 40-watt lamp is the third. 

rhe ballast, which would be conventionally located in 


the luminaire, has two functions: to limit the lamp cur- 
rent in the usual way, and to supply low potential power 
to heat the lamp cathodes continuously. Three leads 
must be brought to the ballast from the dimming control 
unit. The ballasts are connected in parallel, the maxi- 
mum number depending on the rating of the dimming 
control unit. 

Two models of the dimming control unit are available. 
One will control any number of 40-watt preheat fluo- 
rescent lamps up to 35, and the other will control any 
number up to 8. Both models operate from 236-volt 60- 
cycle supply lines. The heart of each unit is a pair of 
industrial thyratron tubes. The principal difference be- 
tween the two models is the size of these tubes which 
determine the maximum number of lamps each unit will 
control. To protect the thyratron tubes in the control 
unit during initial operation, a time delay device “warms 
up” the tubes (TT in Fig. 2). Both models are the same 
size in physical dimensions and may be racked side by 
side, or panel mounted side by side. Each model has a 
completely enclosed terminal box built in and provided 
with standard knock-outs for leads. 

The intensity control is essentially a variable resistance. 
Its purpose is to set the time at which the thyratrons “fire” 
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FIG. 7—Light output waveshapes cor- 
responding to the points of Fig. 6. 
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FIG. 9—Light output increases as the 
R/X: ratio increases. 





bottom line in Fig. 7 is the zero light 
reference level. Figs. 8, 9 and 10 show 
the relation of the rms lamp current, 
average light output, and conduction 
angle, versus this ratio of R/Xx. res- 
pectively. 

Lamp flicker at full light output 
corresponds to single lamp operation 


2. £ 2 2 eS § 


ANGLE OF CONDUCTION 


g 








with conventional ballasts. The per- r 
centage flicker as measured by photo- 
cell instruments increases as the lamps 
are dimmed. However, lamp flicker 
becomes less apparent to the eye as 
brightness decreases, with the result 
being essentially the same at low 
brightness on the dimming circuit as 
conventional operation at full bright- 


Wiring Details 


The electronic control unit uses the control to provide the cathode 


power supplied by a nominal 236 volt 


, OF PHASE CONTROL CIRCUIT 


FIG. 10—Conduction angle increases as gig 7] 
the R/Xz ratio increases 


single phase line. Only three wires 
(Fig. 1) are required to deliver power 
from the control unit to the lamp load 
ness. One common and 


preheat transformers 
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Effect of dimming on lamp 
efficiencies for white light. 


with line voltage, thus maintaining 
constant cathode temperature over the 
entire dimming range. 


one control line 
are needed to supply voltage for lamp 
arc current. The third wire by-passes 


Lamp Ballast 


The lamp ballast consists of a series 
reactor for are current control, and 


in the ballast (Continued on page 192) 





and pass current to the fluorescent lamps. The variable 
resistance is rather low in value (less than 1000 ohms) , 
hence the remote control lines are not likely to pick up 
stray signals to affect the brightness level of the fluores 
cent lamps. The intensity control operates at 25 volts o1 
less, and is electrically isolated from the 236 volt supply 
lines. It may be used with either model of the dimming 
control unit. Several units may be controlled by one in 
tensity control, but the variable resistor must be propor- 
tionately larger in wattage rating. More elaborate con 
trol methods using variable resistances may be devised 
to suit the needs of special applications. Special con- 
trols might make use of a selsyn-driven potentiometer to 
provide automatic control in either direction, or a push- 
button unit with fixed resistors to provide pre-selected 
brightness. 

Electronic dimming can be applied to existing 40-watt 
preheat type fluorescent lighting installations. All that is 
required is to pull out the old ballasts, install the new 
ones (one for each lamp), connect to the dimming con- 
trol unit, and add a suitable brightness selector. How- 
ever, existing fluorescent lighting installations in general 
have not been designed for dimming control. The addi 
tion of dimming equipment to these installations cannot, 
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therefore, be expected to provide the full flexibility and 
range of decorative effects inherent in this new develop- 
ment. 

The most effective use of the new electronic fluorescent 
dimming equipment will be made in new lighting instal- 
lations, designed to incorporate the many advantages of 
color lighting. For example, for equal chromaticity ap- 
proximately 20 red fluorescent lamps are required for 
each green fluorescent lamp; or eight medium blue 
fluorescent lamps for each gold fluorescent lamp. There 
is also the possibility of combining filament and fluores- 
cent lamps in the same mobile color system for unusual 
and dramatic lighting effects. There will also be many 
applications for use of variable intensities of white light, 
or for the blending of existing white fluorescent light 
sources for specific color quality of the illumination, as 
for example, in a rug or furniture store. Specialized knowl- 
edge is required for the design of harmonious color light- 
ing effects. But for the lighting engineer who has this 
specialized knowledge of color and its application in light- 


ing, the availability of this new electronic dimming sys- 


tem for fluorescent lamps opens up new and unlimited 
possibilities. 


Editor 
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Thanks to newer devices 


1952 Appliance Sales Maintain $6-Billion Level 


Dryers, freezers, air conditioners and TV make big enough gains to com- 


pensate for continuing slide of refrigerators, ranges and water heaters. 
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By Robert W. Armstrong 


Managing Editor, 
“Electrical Merchandising” 


air conditioners 
this held true 
8.600 to 


freezers and dryers 
l‘reezers which 
1,140,000 units, 


he Ip of the 


went 
had 
suddenly 
food plans to 
counteract what otherwise might have 


been a slight decline 
1 


ahead 
the additional 


powertul and booming 


Dishwashers and 
garbage disposers, on the other hand, 
and the down 
had 
in 1951 caught up with them in 1952, 
19.2% to 


210,000 units and garbage disposers 


had no such as 


stance 


ird trend which they resisted 


pushing dishwashers down 


lown 21.96, to 275,000 unit 


What Kind of a Year 
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that it 
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got oft 
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to such a poor 


tart 
from the over-buying of the 
Korean boom was still in effect during 
} the nation’s 
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half struggling 


early months and 


distributors most 
with in- 
ordinatelv heavy 


inventories, inven- 


tories which they all too frequently 


liquidated at a considerable loss in 
profit. The problem was so acute dur- 
ng the early months that some refrig- 
erator manutacturers, tor example, re 
1951 
offer “specials” 


1952 
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umed production of 
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some other estimates ot a net decline 
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Construction of some 1,100,000 new 


of as much as 
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Their best 
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1951 total of 
market of the 
continued to be the East North Cen 
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of washer shipments, 
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20.49% of water heaters, 17.46% of 
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were a better market for refrigerators, 
20.34% of sales, the 
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and more water heat- 
but, East 
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(See table). 


refrigerators, 
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South Atlantic 
ranges, 24.50% 
ers, 26.99%, 

North Central 
biggest market. 


more 


overall, the 


Replacement Sales More Important 


Replacement and trade-in sales, as 
reported by the 246 dealers responding 
to Electrical Merchandising’s survey, 
show some interesting reflections of 
the 1952 picture. Only 7% of freezer 
sales, for example, were replacement 
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? 


a 3% decline from the previous 
that 
food-plan operators were finding new 


, 
Sales, 


vear and indicating dealers and 


customers with their expanded opera 


other hand, 


tions. Ranges, on the 
jumped from a 1951 percentage of 
35% replacement sales to 44% in 1952, 
an increase which might logically in- 
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ire being sold to replace conventional 
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types the sales figures for the 


vear 
washers 


in history automatic 
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Product 


Air conditioners, room 


Bed coverings 


How Appliances Sold in 1952 and 1951 
1952 


341,000 
830,000 


Cleaners, vacuum (floor) 2,855,000 


Dehumidifiers 
Dishwashers 
Disposers 
Dryers (elec. & gas) 
Fans 

Attic 

Vent. & window 
Freezers 
Heaters, space (elec.) 
lroners 
Radios 

Home 

Portable 

Clock 
Ranges 
Refrigerators 
Washers, electric 


Water heaters, storage 


Water systems 
Television 


90,000 
210,000 
275,000 
610,000 


80,000 
775,000 
1,140,000 
1,202,000 
207,500 


3,601,770 
1,367,310 
1,630,300 
1,060,000 
3,570,000 
3,145,000 

720,000 

680,000 
6,000,000 


$ 


] 


Number Sold Retail Value 


22,760,000 
35,275,000 


261,289,600 


] 


12,870,000 
63,000,000 
35,750,000 
57,100,000 


11,200,000 
36,553,500 


421,800,000 


2 


31,203,000 
43,367,500 


23,360,600 
42,386,600 
64,396,800 
70,300,000 


1,017,450,000 
685,574,400 


1 


95,040,000 
10,160,000 


1,691,988,000 


Number Sold Retail Value 


237,500 
776,000 
2,729,100 
75,000 
260,000 
352,000 
492,000 


90,000 
665,000 
1,050,000 
930,000 
283,840 


6,751,400 
1,332,990 
777,000 
1,400,000 
4,075,000 
3,384,700 
845,000 
625,000 


1951 


$ 


234,893,600 


% Change 


Units Value 


40.7 

7.0 
11.2 
18.3 
19.2 
24.8 
30.2 


86,687,500 
32,980,000 


10,875,000 
78,000,000 
47,520,000 
120,679,500 


|++++ 


+ | 


24.0 


12,325,500 11.1 o4 


29,232,500 


378,000,000 


12,393,000 
49,572,700 


231,235,500 


41,322,700 
30,691,500 


350,000,000 
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—SRNNROND 
awmo—h2 WOON 


++ 
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Courtesy Electrical Merchandising 


Appliance Sales by Regions in 1952 


Residential & 
Rural Electrical 


Customers Shipments by Percent of U. S. Total, 1952 


Water 
Heoters 
9 mos. 


5.69 
13.33 
20.49 
10.80 
26.99 

7.49 

1.93 

4.22 

6.86 


100% 


Refrig 
erators 
9 mos. 


5.51 
20.34 
18.56 

8.59 
16.53 

Pa 
10.52 

2.94 

9.22 


100 % 


Jan. 1, 
1953 
2,833,733 
8,616,840 
8,854,844 
4,074,038 
5,425,511 
2,689,426 
3,767,236 
1,439,220 
4,605,750 


42,306,598 


% of U. S. Washers 
Total 8 mos. 
6.70 6.26 

20.37 18.34 
20.93 19.78 
9.63 8.33 
12.82 14.65 
6.36 6.64 
8.90 9.99 
3.40 3.56 
10.89 12.45 


100% 100% 


TV 
9 mos. 
7.42 
24.43 
22.69 
7.28 
12.00 
4.21 
re 
2.25 
12.00 


100% 


Radio 
9 mos. 
5.92 
21.93 
19.20 
9.03 
14.44 
$.06 
10.10 
3.74 
9.58 


100% 


Dryers 
8 mos 
4.15 
18.84 
35.48 
12.53 
5.42 
1.88 
De 3 
3.18 
15.75 


100% 


lroners 
8 mos. 
4.89 
21.00 
29.48 
10.60 
8.95 
2.26 
6.22 
4.33 
V2.8" 


100% 


Freezers 
9 mos. 


2.62 
13.37 
17.46 
13.49 
12.79 

6.16 
11.22 

3.79 
16.94 


100% 


Ranges 
9 mos. 


6.84 
13.32 
Pe 

7.94 
24.50 
11.78 

4.05 

4.48 

9.98 


100% 


New England 
Middle Atlantic 
East No. Central 
West No. Central 
South Atlantic 
East So. Central 
West So. Central 
Mountain 

Pacific 


United States 
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cleaners will enl 
UHF 
e and spreading fast 


rv Sets 


in place of tubes have been made and 


irge their ac on many standard appliance 

to have to 
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if he wants to come through 


ceptance ; television is already going 


; experimental tory, new ways to 
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Ox 


seems radio and using transistors prices cultivate 


ot the product 


newer app es, such as dryers, will tested; upright freezers are displacing the year with an undamaged reputa- 


‘ontinue to gain acceptance while chest models; refrigerators have added — tion and a reasonable profit 
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| --=Sub No. / 


TA = =Sub No 2 
“ 


SA volt 


Main substation and buriding 


L 


ISOMETRIC VIEW of plant showing new high voltage distribution system. Note cable bridge between main substation and 


manufacturing building where 


load center substations are 


located. 


Installation Time For... 





MODERNIZED Distribution System 


was substantially reduced by using armor cable feeders 


on open racks at Ford Motor Company’s Canton Forge Division 


ITHIN a comparatively short 
time after the Ford Motor Com- 
pany acquired the plant which 
now houses its Canton Forge Divi- 
Canton, Ohio, 
faced a serious bottleneck. Power de- 
mand had more than doubled and the 
existing transformer and distribution 
system 


sion in management 


was woefully inadequate. 
Modernization answer with 
“time” an all-important controlling 
factor. Rewiring had to be done as 
quickly as possible. Production had to 
be maintained during this period with 
an absolute minimum of “down time”. 

Design of new distribution facilities 
to meet these requirements resulted 


was the 


76 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


By D. L. Westhoeffer 


Electrical engineer 
Hilscher-Clarke Electric Company 
Canton, Ohio 


from collaboration of Ford engineers, 
Hilscher-Clarke Electric Co. (elec- 
trical contractors) and cable and appa- 
ratus specialists of the General Elec- 
tric Company. Now the Forge Plant 
is served by a main bank of two 10,- 
000-kva, 3-phase, 23-kv/13.8-kv trans- 
formers; a 13.8-kv feeder system; and 
six load center substations located 
throughout the building. <A _ typical 
load center consists of two 1500-kva, 
13.8-kv/480-v transformers and metal 
clad switchgear for secondary distri- 
bution. Switchgear design includes 
spare capacity for a 50% increase in 
the present load. 

With the installation time problem 


in mind, the engineers gave careful 
consideration to the type of feeders 
used on the 13.8-kv system. After 
weighing all possibilities they chose 
3-conductor, 15-kv, 500MCM_ inter- 
locked armor cable (varnish cambric 
insulation, polyvinyl chloride jacket 
under bronze armor) mounted on 
light-weight, open, ladder-type racks 
suspended from or supported by brack- 
ets on the building exterior. This de- 
cision was based upon several advan- 
tages the cable offered for this specific 
application. 
Among them were: 
1. Cable installation ease (time 
factor) and hence low installa- 
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FEEDER PULL STARTS at reel set up near substation location. 


starts 500 MCM, 15-kv 
substation, up the lower 


é 


Reel crew CABLE RACK ENTRANCE on building exterior 
its way from the After cable 
sloping roof of the main building toward 


3-conductor armor cable on passes through aluminum sheaves 
(arrows) and over rack rollers 


= 
Mtcreremscoanae. 
mer 


ae 


or . 
+ 


Zt PES 


TRAVELER FOLLOWS feeder along rack to prevent LOWER DECK entrance to twin-deck suspension bridge 
snag of cable grip (arrow) on rollers. Feeder moves device (arrows) 
on to its next change of direction on the 


Triple-pulley 


guides cable in easy sweep around bend. Upper deck 


rack goes up and over building to another substation 


tion cost compared with other ( 


ations where friction develops angular brackets 
methods. 


Long feeder runs, even with practical. Where 
numerous offsets and right-angle 
accessible for visual inspection, bends could be 
maintenance and future change splices. 

There would be no possibility of Lightweight Stacey racks were first vas pulled in with relative « 
entire feeder route. peed. 

oping due to vibration (nature When mounted to building exteriors, Hilscher-Clarke engineers antici 
of work in building) as might the racks were either rod-suspended pated that the biggest pulling problen 


occur “arms” welded to would occur at the 


whichever was most 
racks spanned open 
areaways, they were supported by sim 
installed without ple catenary 


Above ground cables are easily 


suspensions. Once the 


rack system was completed, the cable 


ASC and 
grounds or cable failure devel- installed along the 


on conduit and cable feed- from channel-iron numerous 90-de 
ers—particularly at pull box lo the building steel, or supported by tri- gree bends in the rack systet lo 
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VY bon 
CABLE CONTINUES along lower deck 
bridge t witch 


transf 


f suspension gear 


building served by main rmer 


tation in background 





CABLE RACK SNAKES around building obstructions to carry 
feeders to 


outdoor substation 


overcome this, they designed and built 
i number of single and multiple cable 

iblies with sheave diam 
trom 12 to 16 


unit were used at right 


eters ranging inches 
he multiple | 
ingle bend consisted of a flat-trian 
rle shaped angle-iron frame with three 
iluminum sheaves mounted in tandem 
was offset enough 
smooth long cable 


bend 
installed at 


The center sheave 


to provide a sweep 


iround the Removable rollers 


were intervals along the 


horizontal racks to reduce cable fri 


tion during the pulling operation. Pull 


Ing power was provided by a winen on 


the contractor's truck 


With this 


pulling chore was reduced to a 


cable 


sim 


arrangement, the 


ple, easy, fast operation. Spot checks 


made during installation bear this out. 
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Run has four 90-degree bends 


AT BRIDGE TOWER another triple-pul- 


ley device guides feeder around a 90 


winch truck 
Men at 
relayed 
along feeder route. 


stationed at base of t 


guided by 


wer 


degree bend. Second winch 


base aligns pulling cable with winch by 


set of pulleys at were signals 


” 


cable watchers 


i 
“Sn 


ee ’ 


SMALL CATENARY suspension carries cable rack across open 


areaway between plant buildings 


36-inch 
and 


\ 750 toot feeder run with 13 bends li per to the 


was pulled in about 30 minutes. Pull- 


“rungs” at 
intervals horizontal 


18-inch 


along 


runs 


ing time for a 500-foot run with sev intervals on the vertical 


sec- 


eral 90-degree bends was approxi tions. At substation points, the feed- 


ately 25 minutes, Other pulls varied er cable was simply dropped between 
1 


with length of run and nw ber and the runes to the transformer location. 


complexity ot oltsets Cable 
\ basic cable 


two on the reel, 


terminations at indoor substa- 


pulling crew included tions were made without potheads; 


five men one “tra consisted of simple, taped stress cones. 


along the cable route, and two 
the truck 


veler” rhe entire cable rack system is wide 


men on winch. When nu enough to accommodate a number of 


merous bends were involved, the crew future feeder cables. 


was supplemented by the addition of Che combined cooperation and en- 
one man at each bend to watch cable gineering efforts of all concerned were 


movement over the sheaves. This was responsible for the speed with which 
this 


ized. 


particularly important at points where distribution was modern- 
Problems 


solutions 


svstem 


feeder direction changed from hori were anticipated and 


zontal to vertical and vice versa. made well in advance of 


\fter 
rollers on the racks, the cables were 


removal of the temporary actual installation. In general, the job 


was completed without a hitch 
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CLOSEUP OF HOIST construction showing 
ingle-iron base, vertical channels and 


hoist motor in background 


Scaffold- 
Mounted 


PLATFORM 





& 
oe 


a 
Sd " ¥ 
’ ; ; \ — gle aa 
‘. 6 uf ey iy < ~ ; 
PLATFORM HOIST mounts to side of conventional scaffold; raises 
bus duct to installation position. Hoist motor can be controlled 


trom floor or scaffold position 


takes the drudgery out of bus duct and heavy conduit 
installation on Harlan Electric Company projects. 


Fk THERE is any piece of equipment do is connect the bus duct or conduit 

on the market, power-driven or ection to that already in place. Thers 

otherwise, that will simplify i is no weight to support or shift 
stallati-n of an electrical system For bus duct work, the hoist plat 


i 
and incidentally cut installation time form is a section of standard wheel 


Harlan Electric Company will have it conveyor so duct sections can be easily 
on the job. Should an installation prob rolled onto it. For conduit work, steel 
uitable equipment end-plates with a V-cut and ball-beat 
ineers will solve ing wheels at the top are attached to 
igning and building their the hoist platform 
\nd it pays off on the right The platform base rides in vertical 
he ledger. Such a _ tool-con- teel channels welded to angle-iron 
h 1 ment ha cCross-pieces These in turn, are fast 
ubstantial ened to the caffold frame with U-bolt 
il col On the opposite ide of the catfold 
near the lb; : | homt motor 
ounted in a similar manner and act 
a counter-weight to the off-balance 
eated by the platform An “up” 
wn” pushbutton station at the end 
i long flexible cable control thre 
the i 5 he mechanic at h motor and can be operated from 
WHEEL CONVEYOR section serves as ' ' 
ieaiel alestnens Gor ick duct wee. Shaie MN lesigned to rai heavy 1 floor or scaffold 
sections are rolled onto conveyor. For ‘uct and conduit into position and The complete hoist unit can 
conduit, special end-plates with ball old in place during installation mantled and transported from 


t 
bearings (inset) are added job with the collapsed seaffold 
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ESTIMATING FORUM 





Adjusting Feeder Conduit Units For Job Conditions 


By Ray Ashley 


Research and Consulting Engineer 
Chicago, Illinois 


QUESTION: How much must standard labor ANSWER: The standard labor units (for 
* wunits for feeder conduits be in- . unoccupied areas) should be in 

creased to compensate for the creased 50 percent when feeder 

excess labor required when conduits are to be installed in 


working in Operating sections factory areas already occupied 
f manufacturing plants? by operating machinery. 





oy ag ti gid or COMPARATIVE CONDUIT STUDY 


reauived jacrense—~cr adjastucnt—el BETWEEN STANDARD AND ADJUSTED UNITS 


labor units for the type of installation Installation time (man-hours per 100-ft.) for 12-inch rigid steel conduit on a 12-foot 
one ordinarily has in mind when talk ceiling. Fastenings and hangers not included. 








ing of occupied manufacturing areas $< 


(sections with production machinery UNOCCUPIED see yee 

ly in operation). Other areas also SPACE (Adjusted Units) 

ire to be considered. To qualify the ITEMS OF LABOR (Standard ieee 

foregoing answer, an area devoted to Units) OPERATING BENCH 

bench work will also be studied Col. 1° MACHINES WORK 
l‘irst, consider the spaces with opet Col. 2 Col. 3 


1 
aireat 











ating machines. The accompanying 
table lists all the individual labor items 1. Study time — _ 


which go into a conduit installation 1-A. Making Special Arrangements for 


ind points up those specific items Storage and Work Program 0.25 0.20 
, > — - . 

vhere excess labor should be added to } . Unloading and Delivering to Storage 
tandard units. Column 1 is taken from Space 

the Table on page 52 of “Electrical 


99 ; . : . Moving from Storage to Installation 
Estimating” ( McGraw-Hill Book Co.) ng 9 


: Point y 0.50 
Che data in Columns 2 and 3 are based 
on other field studies . Laying out Runs and Measuring for 
Nipples 


0.50 


The first increase shown in Column 
2 is sub-item 1-A, “Making special - Tools — Setting Up and Handling 
arrangements for storage’. This cov . Cutting Conduit—includes Measuring 
ers time spent with plant management 3 cuts per 100 ft. 
picking out suitable spaces, plus time 
for arranging deliveries to suit plant 


conditions. 


. Threading—includes necessary Clean 
ing—5 threads per 100 ft. 


Item 3, “Moving materials from . Installing Conduit—not including off- 
. . a aa sets and elbows 
storage to installation points”, is in- 
creased 50 percent in Col. 2 for two . Installing Elbows—2 per 100 ft.—not 

reasons: (1) Care must be exercised including measuring 
to avoid interference with plant opera 
tions; (2) materials are delivered to : 
the job piecemeal. Practically all other . Connections at Pull Boxes or Cabinets 

) ‘ ‘ TALITY ¢ > 
} prec ICTICALLY All ¢ € 2 per 100 ft. 


. Offsets—making and installing 





increases are due to working around 











or over operating machinery. Gener | 


TOTAL MAN-HOURS per 100 ft. 


ally, main conduit runs are along aisles 





or passageways However, presence of 
workmen and handling of materials Notes: 
greatly slows down the job progress *Col. 1 — Values used in this column are for work in connection with a complete elec- 
his hazard i rincipally reflected in trical installation, For isolated conduit runs values would be greater. Units in 

Pt é ( 5 ‘< , “ “( ° ° ee ° 

I tit er Col. 1 are from ‘‘Electrical Estimating,’’ McGraw-Hill Book Co., page 52. 

Col. 2 and Col. 3 — Units in these columns are derived from field studies. 
Double Installation Time Item 8, Col. 2 — Note that the time for actually mounting conduit is 100 percent greater 
: than standard unit in Col. 1, while the overall total for all operations is 
Although the Total Installation about 50 percent greater (bottom of table). 
lime (items | through 11 in Table) 


the actual installation cost. 
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for all operations involved in installing 
a conduit system is increased only 50 
percent (Col. 2, bottom), the specific 
operation of mounting the conduit in 
place (Item 8) is up 100 percent. This 
is the part of the work carried on 
entirely in the active—or operating 

plant Other specific items 
show no change in the Table 

The standard labor unit 
(Col. 1, total) is 11 man-hours per 
100 feet. When runs are installed in 
operating machinery 


areas 


conduit 


areas, this unit 
jumps to 16.30 man-hours per 100 feet 


(Col. 2, total). This is an increase of 
48 percent. In practice, the value “50 
percent” is commonly used. In plants 
where gases or fumes are present, a 
special allowance must be made. 


Data for Bench Areas 


Comparative data for working over 
benches are shown in Col. 3 of the 
Table. Total time is 14.6 man-hours— 
an increase of 32% over the total in 
Column 1, These are conservative fig- 
ures. Where bench work is carried on, 
material movements are limited and 


the hazard of operating machinery is 
not present. For very favorable condi- 
tions (wide aisles and temporary shift- 
ing of plant workers) the values might, 
in some cases, be reduced. 

This study has been limited to con 
duit installed on a 12-foot ceiling. High 
ceilings introduce other difficulties 
which must be appraised according to 
job conditions. Branch lighting cir- 
cuits over machinery is another sub- 
ject involving outlet boxes as well as 
conduit. It will be discussed in a later 
article, 


Common Code Proble 


answered by B. J. McDonald 


Sprinkler Ground 


QUESTION: | have a 


} 


question 
electric tem on government warehouse 
was built during 
to service 
switches 
systen 
he lighting panels are 1 grounded. 
We have 


} 


trehouses he 


overhead wet type sprinkler system in all 


question arises about using it for 


sunding 
system be used for grounding the 


an we use a short run of wire from each 


switch or panel to branch line of sprinkler system ? 


Or must we run a ground between each panei and 
switch and 


connect to one common ground at water 
main 

I believe that the latter is the right way to do the 
grounding although I find nothing in the Code barring 
us from connecting to the sprinkler system. R. R. E 


ANSWER: In answer to your question, | assume that 
the service is 3 phase, 4 wire WYE connected; that the 
neutral conductor of the service is grounded to the water 
pipe system; and that the equipment, such as panels, is 
not grounded except possibly the service equipment. 

1. While there appears to be no specific Code reference 
to the use of a sprinkler system for use as a grounding 
electrode, it is my experience that sprinkler engineers 
and inspectors will not permit the use of their system 
for such a purpose unless all grounding connections are 
made on the street side of the main valve, to an under- 
ground reliable water works system, provided no other 
metallic underground water piping system is available. 
Che characteristics involved with the construction of a 
sprinkler system vary considerably in line with the source 
of a water supply and the maintenance of same presents 
problems which are not common to an ordinary water 


supply. Testing, drainage, fire department connections, 
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ome ot the features 
reliable 
result, my answer to this 


gravity tanks and pressure tanks are 
involved which question of use as a 
trode \s a 


is keep off the sprinkler system especially where 


raises a 
grounding ele 
question 
available 

No, it follows that 
ould not ground your panels to adjacent sprin 


1 general use water piping system 


2. Since the answer to No. 1 is 


kler lines. At the present time, the system and service 
equipment is grounded to the water system through a 
common grounding conductor. To ground the panels to 
the sprinkler lines would violate Section 2554 of the 
Code, which requires that where a common ground elec- 
trode is used, all grounding connections shall be made 
to this common electrode. 

3. I fully agree that the proper way to ground the panels 
is to run a separate grounding conductor from the equip- 
ment involved to the service grounding connection on 


the water pipe system. B. A. McD 


Grounding 








Woter 


maim 
‘ 


Hi 




















2ervice 
witches 
600mp 


fem 
ding conductor 
PROBLEM of grounding panels and switches on an open 3 


phase, 4 wire feeder system. 
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TYPICAL PRE-JIC machine tool 
conduit; wiring and solenoids in 


taminates; difficulty 


Note excessive use of flexible 
base exposed to oil con 
of servicing motor or replacing belts 


JIC Standards bring 
More Safety and Less Maintenance 


. . to highly automatic machine tools used in the 


By R. W. Kowitz 


Manufacturing Engineering Office 
Ford Motor Company 
Dearborn, Michigan 


UTSTANDING progress 


made in the field of machine 


is being 
tools 
which remove metal in one torm 
or another. For instance, our Company 
received lathes which 
replaced eight machines of a previous 


\nother 


tions and is of the in-line type. This 


two automatic 


design machine has 13 sta 


unit performs drilling, chamtering, 


tapping, rough semi-flush bos 


ng and spot faci operations on all 


ides of the engine block 


Obviously, machines of this type are 


not duplicated for stand-by operation 
due to the high initial capital invest 


ment, required floor space and other 


economic tactot Thus. the absolute 


necessity ot keeping the tewet! ma 
chines operating continuously becomes 


more important as the latest develop 
ments in tooling are placed in practic: 
Out of this need for safe and unin 
terrupted operation was born the JI 


(Joint Industry Conference) Electrical 
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NEAT ARRANGEMENT of lubrication, hydraulic and electrical 
components make each device available for servicing 
easily accessible motors driving multiple drill 


Note 


head (right 


automotive and other mass production industries. 


Standards—a set of regulations origi- 
nated by equipment users to increase 
operating safety and reduce mainte- 
nance cost 


1940's 


regulate 


In the early a first attempt 
installation of 
electrical equipment on machine tools. 
\t that time the National Machine 
lool Builders Association, in coopera- 
with the Standards 
\ssociation, published an American 
War Standard entitled “Machine Tool 
Electrical Standards.” 
standard 


W ide 


was made to 


tion \merican 


However, this 
was not applicable to the 


variety of industrial 


equipment 


not generally classified as machine 


tools (testing and inspection machines 
punch presses, welding equipment, in 
tegrated 


paint 


conveyor systems, Turnaces 


spraving equipment, etc.). Fur 


ASA Wat 


not include many features in 


thermore, thi Standard did 
orporated 
nt JIC Electrical Standard 

\bout the same 
people T¢ 


] 
in the pre 


time a roup ot 


presenting the large mass 


producing industries, chiefly automo 


tive, met with their equipment sup 
pliers to write a set of electrical speci 
fications which included n 


ind all the 


ichine tools 
aforementioned equipment 
It soon became apparent that the safety 


features and othe od practices (ac- 


DO NOT USE motor terminal box as a 


junction box for wires feeding limit 
switches and solenoids. Down time i 
lengthened if motor has to be replaced 


cessibility and maintenance ease) were 


} 


equally applicable ] 


to all equipment, be 
it high or low production. 

When the rough draft was ready for 
( Joint 
called. 
Representatives were invited fron 
National Machine Tool Builders As 
sociation, NEMA, Press Builders As 


Manufactt 


adoption, an open meeting 


Industry Conference) was 


sociation, Furnace 
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TOO MANY PLACES 
electrical tr 
Five 
for control 

JIC Standard 


to check for 
this machine 


tight enclosures 


uble on 


cavities’ form 


motor has flange-mount 


rectify these conditions 


eG Re ! 
BUILT TO JIC Electrical Standards, this typical drilling ma 


chine has accessible 
tight 
circuits 


motors, 
in 


gasketed 
flexible 


pushbutton 


with oil-tight conduit on 


ind in general, 


Engine ering 
anyone int promoting safer 
\fter 
was 
at a 
This 
lustry Conference 


lowwntime. 
lis ions, the first draft 
ll present 


ber, 1948 


equipment 


many ¢ 


meeting neid il 


was the first Joi 


stat mm was 


revisi 
id future re- 
Also devel- 


operator's control panel of oil 
enclosure, 


LATE TYPE boring machine has mo 
tors readily accessible for servicing 
Electrician works in standing position 


CONTROL PANEL on camshaft drill- 
ing machine is in typical NEMA 12 
construction enclosure with gasketed 
door, mechanically interlocked 
connect switch and pocket 


dis 


print 


ae... 


conduit Standard 


head 


threaded 
movable 


JIC Hydraulic, 


Transformer 


oped are 
Welding, 
Room Standards. 

laid the 
people 


orders th 


and 


Having 
automotive 
on purchase 
equipment must conform to , 
ards. Almost immediately 
the effort began to ippear. 


who install and maintain 
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with wiring « 


Pneumatic, 
Pri SS 


co 


JIC STANDARDS require wires feeding 
solenoid valves to be énclosed in liquid 
tight flexible conduit 


BUILT-IN FLUORESCENT lighting t 


a JIC requirement) in this control pane! 
combines with complete circuit identi- 
fication (JIC job of 


trouble shooting and relay maintenance. 


S$ 4 hs «4 — ry 
n - we 
« T neenellidieaell Ee 


+ hte “mobs 
ut 


rule) to simplify 


Te 


MAINTENANCE CONSIDERATION was an important factor 


in design of this in-line type transfer machine built to JIC 


Each 


liagram 


reference 


similarly identified 


working head is lettered for cross 


each index station is 


equipment, the results of 


irds will be apparent 


companying photograph 
the 


1 , 
Installation electrical 


ponents, when tollowing the Standards, 


leature acce ibility, ifety and main 
tenance east 


Another 


entatives of larg: 


problem on which repre 
equipment user 


ontinued on page 194) 


> are 
(( 
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Executive office lighting is adjustable to three light- 
Thew Treas. H. L. Reynolds, right, discussing 
new system with Ted Wakefield, Wakefield Brass Co. 


New 4x4 


PLASTIC PANELS 
Light Executive Offices 


Luminous ceilings of large plastic panels framed with 


ing levels 


noise absorbing baffles installed by Ryan Electric Co. 








:} 
Fi 


basin q 


:{ 
“4 


Corridor treatment uses continuous row of 4 foot panels 
without acoustic barriers. Another narrower corridor has 
half size, 2 x 4 foot, panels. 





. 


|__| 














































































































at Thew Shovel Co. executive offices in Lorain, Ohio, 


in the first commercial installation of a new Wake- 


field design. 


By W. T. Stuart 


DHE 
dor 


ENTRY, 
offices of the execu- 

tive headquarters of the 
Shovel Co., Lorain, Ohio is lighted 
with the first large scale commercial 
installation of a radically new lumi- 
nous ceiling development designed and 
manufactured by the F. W. Wakefield 
Co. The installation by the 
Ryan Electric Co. of Lorain 
made under the direction of William 
Garret, plant engineer of Thew and 
Smith 


main lobby, corri- 
and ten 


Brass 
was 


\ssociates, architects 


84 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Thew 









































PART PLAN of lobby and offices; numbers show 


lhe lighting system consists of geo- 
metric patterns of luminous plastic, 
rigid-arch diffusers in hinged alumi- 
num frames, 4x4 feet, suspended be- 
low a grid of fluorescent lamps. The 
lighting with appropriate light tone 
colors and finishes in the surrounds 
provides relatively high (50 to 90) 
footcandle levels with exceptionally 
low brightness ratios. Minimizing the 
brightness of the luminaires is accom- 
plished by separation (12 inches) of 
the lamps from the diffusing panels, 


typical footcandle readings. Letters beside cameras 
are keys to the photos indicating the directions 


the large area of the diffusers and in 
inherent diffusing quality of the Plexi- 
glas panels. 

rhe lighting system is a completely 
rhe lamp 
to the structural 
perpendicular to 
the wiring channels forming a ladder 
arrangement with three 48 inch T12 
fluorescent lamps 4x4 
foot panel. 

From the electrical channels a sec- 
suspended, 


integrated suspended ceiling. 


1 


channels are fastened 


ceiling. Lamps are 


‘ 
above each 


ond channel system is 
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Entry has geometric panel arrangement without acoustic 
Acoustic tile extends luminous ceiling to con- 


baffles 
form to room dimensions. 





_| 





MAIN LOBBY 














Light oak walls, light tones in floor tile and furniture 
contribute to uniform light density and reduce brightness 


contrasts throughout the main lobby 


Sssss 


39 
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Sound absorbing wedges outline panels and re- 
duce noise in ultra modern reception area 








from which the photos were taken. The area in 


cludes reception and 
Shovel Co. executives 


forming a frame to receive the lumi- 
nous Plexiglas diffuser panels and per- 
forated baffles, filled 
with Fiberglas, for noise reduction in 
the area. The structural ceiling and 
within the 18-inch deep 


wedge shaped 


wall area 


plenum formed by the assembly are 


painted white for high reflectance. 
The plastic panels are domed in the 
center of each four-foot block to pro- 
Light 
transmission is approximately 60%. 


vide great structural strength. 


Access to the plenum chamber above 
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private offices for 


Thew 


the panels is provided by touch-latches 
which lock the aluminum frames into 
When a rod en- 
gages the latch the panel swings down. 


a rigid grid. touch 
Panels are easily removed from the 
frames without tools 
Where required, narrow strips of 
acoustical tile are installed around the 
perimeter of the all-luminous ceiling 
to conform to room dimensions. 
Switch control in the executive of- 
fices is provided by three single pole 
Each 


switches in a 1 gang plate. 


switch controls one lamp in all panels, 
thus providing a choice of three levels 
of lighting intensity. Due to their 
diffusing quality, the panels appear 
uniformly illuminated at all three lev 
els of control. 

The complete installation consists of 
104 square 4 x 4 foot panels and six 
rectangular 2 x 4 panels (applied to 
one of the two office corridors) using 
a total of 324 T-12 48-inch 
standard warm white lamps on seri 
type ballasts 


slimline 
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ae ee) 
OUTLINE OF DUCT opening is 
closet floor Note 
quarters A putty 


opening retaing d 


marked 
cramped 
dam_ put 
coolant 


on service 
working 


around water 


HEN 


pany, Detroit electrical contractor, 


Hall Engineering om 


de | ict to con 
ot the 40 

Building trom 

direct to alternating current operation, 
a tough installation problem 
ented Arteries of the 


ystem 2,000 


Was pre 
new electrical 


were Wiper 


3 pha sc, 4 


wire, low-reactance bus duct risers 


basement switchboard 
to the top of the 22 

Structural 
the problem. As in n 
littl 


going from the 
story building 
condition complicated 
ost old buildings, 


space wa labl o install 


DRAIN PAN FOR water coolant is wedged 
against ceiling of 
opening Hose 
waste receptacle 


closet below 


leads to a 


service 
connection 


mn floor 


feeders of this size. The 


tical 


most prac- 
location for — uninterrupted, 
traight, vertical runs was the service 
at each floor. This 
meant cramped quarters for workmen 
total of 
openings in 
crete floor slabs 


closet in a cornet 


to cut a 45 rectangular 8-in. 
by 12-in the 20-inch con- 
\s work progressed, 
Due 
to an apparently poor mix, the aggre- 
crumble, roll and break 


beneath drill bits, giving poor cutting 


an additional complication arose. 


vate would 


resistance. Drills had to be withdrawn 
\nd to top it 
le vel had to be 


ind cleaned frequently 


off, a minimum noise 


CUTTING STATISTICS 


For Each Opening in the 20-inch Slabs 


set up time 


2.0 hours 


(includes moving equipment from floor to floor) 


“Actual drilling per opening (26 holes) .... 2A 


5.) minutes ) 


(p< r hole 


hours 


Knocking out center core after drilling, 


including completion of duct opening 


Total time per duct ope ning 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


3.0 hours 


7.4 hours 
(approximately ) 


burs per 


would then 


DRILL PRESS WITH diamond core bit 
is used to cut series of holes 
opening outline 
water to 


around duct 
Swivel attachment car 
ries diamond 


cutting edge 


maintained so that building tenants 
would not be disturbed too much by the 
cutting operations. 


\fter field 


with various cutting 


early experimentation 


methods, which 


proved either noisy, 


time-consuming, 
Hall 
engineers tried diamond drills with the 
Truco Water Swivel. 
attachment for portable or 


expensive or just unsuccessful, 


new Chis is an 


Stationary 
electric drills which supplies coolat 
water to the 
bit. 


Hall mechanics used a standard drill 


rl 


cutting edge of the d 


mond 


press with a V-belt drive and weighted 


base instead of a portable electric 


rl 


] 
q 


This reduced the noise level about 50% 
and | 
The 


fl or on a 


made it easie1 the mechani 


was moved from floor t 


dolly \n 


quence, illustrated in the accompanying 


press 


s 


ope! iting s¢ 
photos, was established to make each 


opening. Basically, it involved drilling 


a total of 26 one-inch diameter holes 
through the 20-inch slab to outline « 

Che ] 
with an electric hamn 


and the opening completed. 


rectangle center core wa 


chise led out 


The following technique proved t 
be the most efficient pattern to follow 
rhe first step involved marking the 
8-in. by 12-in | 


floor and building a putty dam around 


rectangle on the closet 

the outline to prevent spreading of th 
coolant. A 

mounted to the underside 


water drain 
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RISER INSTALLATION a. ox su 


ee ee ee 
DRILLING IS COMPLETED and 26 holes 
outline edge of duct opening in the 20- 
floor slab. Coolant water passes 
through holes to drain pan below 


inch 


the first 
coolant 


atte! 
rry the 
ection to a drain 


be low 


pe of 


aggregate 
found in thi hree-step drilling 
Was ne sary. 


lented” with a 


procedure First, a 
standard 
nond core bit. Then 

bit was used to drill to 


pth. Finally 


“1K 


a 20-inch long 
hole 


was completed 


used to complete the 
th 
ste p procedure 

That is 

were all “in- 

d half-depth; then 

20-inch bit. The 

drill 1 per- 


press 


hol 
hole ‘ 


1 


ral holes in 
stand 
26 holes were 
completed by 


each 
for an- 


rectangular 
that 
) were “ex 


two 


The se were 
diamond cut- 


isted of a firm and 
the 10-inch bit 

been eliminated 
used to drill the 
wing original in- 
been 
(with 


he quarters 


ae ; 
20-in. bit 
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tu were 2 


FINISHED DUCT OPENING with center 
Note 


Free-way 


core cut out of 20-inch floor slab 
similar opening on floor below 
for two risers required 45 openings 


building rewiring project. 
Hall Engineering Co. 
used water-swivel drill 
attachment to save an 
estimated 40% on slab 


cutting time 


WATER SWIVEL attachment and typical diamond core bits used on 


drill press 


Swivel shank fits standard VY2-inch drill chuck 


Hose has 


adapter for standard hose attachment 


alignment guide) could have done the 


job in a one-step operation 

\ctual drilling time for the 26 holes 

required for each opening totaled about 
minute pel 


| hole 


(compared to an estimated 14-minutes 


2.4 hours—or 5.5 


per 20 inches of penetration undet 


ideal conditions). Moving and setting 


up drilling equipment averaged two 
\bout three hours 
per opening were required to break 
out the center concrete 
the job Total time 


opening thus totaled about 


hours per opening. 


core and finish 
duct 
7.4 hours, 


pent per 


or about two openings per day with a 
two-man crew. 

Hall engineers originally estimated 
it would take two and one-half months 
to make the 45 duct openings in the 


Bank’s 20-inch thick floor slabs 


Actu 


I] one and 


ally they were completed in 


one-half months, including field” ex 
with other 
Although they 
than conventional 
bits, Robert L. Par 
Hall 


peed 


I 


perimentation time 


nic thod 


cutting 
cost appreci 
tbly more drilling 
rish, engineer for 
found that the 


cutting efficiency of the 


Engineering Co., 
and 
diamond bits proved more economical 
Although overall slab 


cutting costs were 


in the long run 
about the same, he 
fied that the 


employs d cut about one month 


was particularly sati 
methods 
off the completion schedule of the 
rewiring project. This is an especially 


factor when working in 


existing building 


unportant 
during tenant occu 
pancy. 
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T-TRACKS supporting plastic sections are 


suspended from wiring strips by wire 
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Mechanical 
SECTION THROUGH LUMINOUS CEILING aS ae 
- J iF JUGH LUMINOUS CEILING Equipment 























ENTIRE PLENUM above the vinyl! plastic CIRCLES WITH ARROWS in floor plan indicate position of camera for pictures 
ceiling is painted white used on right hand page. 


LUMINOUS CEILING 
Lights Modern Super Market 


New Food Center Super Market store in Poughkeepsie, N. Y., uses wall-to-wall 
luminous ceiling to provide uniform 50 footcandle intensity throughout. Electrical 
contractor John P. O'Shea, Poughkeepsie, made the installation. 


By Berlon C. Cooper 


LUMINOUS ceiling lighting wide, totaling 16,680 square feet. The surface mounted on the ceiling. Ad- 
system has been installed in the luminous ceiling extends wall-to-wall joining areas are used for a retail 
entire merchandising area of the down the center of the store, covering bakery, employee facilities meat and 
new Food Center Super Market store a 60-foot width over a 107-foot length, grocery storage, refrigeration ma 
in Poughkeepsie, New York. Involvy- and extends out in an L-shape at the  chinery and mechanical equipment. 
ing 7500 square feet of ceiling area, rear of the store over an area 27 feet The luminous ceiling consists of 
this installation is believed to be the wide by 40 feet long. A section at the corrugated vinyl plastic sections sus 
first major installation in a super- front of the store 80 feet long by 32 pended 24 inches below the fluorescent 
market, and is among the first of this feet deep is reserved for cashier coun- lamps, supported in T-tracks. These 
size and scope for any type of occu ters and customer baskets. This section sections are 36 inches wide, by 18 feet 
pancy has a 14-foot high ceiling and is lighted long, and extend across bay widths. 
The one story structure housing this by eight 28-foot continuous rows of Similar sections are run parallel with 
new store is 139 feet long by 120 feet 4/40-watt fluorescent lamp luminaires, bays along the columns, accenting the 
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MERCHANDISING AREA in the Food Center Super Market's 
new store, Poughkeepsie, N. Y. is lighted throughout to 50 
footcandles average by luminous ceiling, wall to wall 








lighted by R-40 300 watt lamps recessed in the luminous 
ceiling. Warm tone finishes on wall improve the color tone 
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SELF-SERVICE COUNTERS oat rear of store are flooded with FRUIT AND VEGETABLE case (left) is self-lighted by two 
diffuse light from the broad expanse of luminous ceiling, continuous rows of fluorescent lamps. Cashier's counters and 
providing strong light in vertical plane. front store entrance are at rear of picture 
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COLORFUL CORNER of store for magazines, books, records, AISLE for fruit and vegetables is flanked on right by three 
cigarettes, etc. is opposite main front entrance. Wall treat- different colors on wall, plus a fourth color at rear of store, 
ment is yellow circles on green background. all accented against the white luminous ceiling 
length of the store. The plastic panels of burning, averaged 50 footcandles, of walls throughout the merchandising 
are cut out for the columns, and for or 14.6 footcandles per watt per area. For example, warm tone colors 
louvered hot-air outlets quare foot (salmon pink, soft tan, etc.) are used 

The fluorescent lamps are installed Individual display cases are self- on the wall behind the meat counter, 
in continuous rows on wireways at- illuminated, providing approximately and cool colors (dull green, etc.) be 
tached to the bottom of steel trusses. 100 footcandles in the fruit and vege hind the vegetable and fruit counter 
These rows are spaced 42 inches apart, table cases, and 90 footcandles in the The luminous ceiling and all related 
and the lamps are operated from two- meat cases. Refrigerated open top lighting equipment was supplied by 
lamp ballasts. A total of 540 standard — cases for fish, fowl and meats are also Luminous Ceilings, Inc., of Chicago, 
cool white 40-watt lamps are used lighted by recessed incandescent re- who also furnished the lighting layout 
The total wattage is 25,650 watts, or lector lamps, to add reddish-yellow The entire ceiling was sold and in 
3.42 watts per square foot. The light- light for improved appearance. stalled by John P. O'Shea, electrical 
ing intensity, measured after 200 hours Special attention was given to color contractor of Poughkeepsie, N. Y 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1953 89 





BLOCK-DIE JIG is substituted for conventional ring-type diehead on DRILL STAND made of channel iron and pipe con- 
threading machine when cutting short conduit nipples. Jig (J) holds verts standard electric drill to drill press; can take 
square die (D). Cutting oil from reservoir (R) at top of jig flows rough wear and tear of construction work, as it is 
onto threads through a %4-inch hole drilled in each side of die practically indestructible. 


Field Shop Ideas 


... save time and money for Westphal & 
Company on their electrical construction 


projects. 


BLACKSMITH’S FORGE with electric blower gets 
approval of Manager Clarence Brown (left) and 
Superintendent C. L. Carroll Bolt rod is being 
pre-heated for bending. Note nipple bin at right rear 


ROBABI one of tl ays into a huddle and equipped the shop more accurate thread. Normally a 


thead on an electrical with numerous power units: power ring-type diehead with four die seg- 
ject is to have saws, benders, power threaders, dril] ments is used for conduit threading 


mn the job. Man- _— stands, welders (electric and acety- \n electric blower was added to the 
job lene) and even a blacksmith’s forge. forge so the shop man could heat bolt 
managet whi InK O ave a rhe net result more than compensated rod while doing other chores \ hand 
contractor lat is the opinion of for their previous optimism. When _ bender transformed the heated rod into 
Manager rence Brown and Supet tandard equipment did not come up J- and U-bolt hangers. 
intendent C. L. Carroll of Westphal to expectations, Carroll improvised To lick the breakage bugaboo 
& Company, electrical contractors of — with commendable success men built 


Janesville, Wisconsin 


shop 

i drill stand from channel 

\mong the ideas developed in the iron to convert the standard electri 
On a recent project, Brown saw the _ field and illustrated here was a jig to drill into a drill press. 

opportunity to do a substantial amount hold the block-type square die in the Both 


men feel that every job pre 
sents a challenge to use a higher degree 
and similar items in the field shop at ples from scrap conduit, he found that of mechanization. And they try to 


the job site So he and Carroll got the block die cut closer nipples with a capitalize on each opportunity. 


of prefabrication of brackets, supports threading machine. For making nip- 
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Why are these 


the most widely-used 


connectors 


in America? 


we 
(\ 


SERVIT 


Because Burndy Servits and Oklips 

are engineered of high-strength 

alloys — to provide the high mechanical 

strength that assures sound electrical 
connections. Because they’re compact 

— easy to install, easy to tape. 

Because they withstand overload, 

vibration stresses, corrosion 

conditions, and high tightening torque — 

so they can be used over and over again for splices, 
taps, deadends, light or heavy-duty service 
connections — indoors or outdoors. Because they’re 
U.L. listed. Because Servit and Oklip variations 
are designed to accommodate any combination 

of copper, aluminum or steel conductors. 


For long years of trouble-free service 
connections, it pays to specify Burndy Servits 
and Oklips. And be sure you get them! 


ALWAYS... 


Catalog 52 


. consult Burndy 
your basic source 


of all connector information, 


53-2 


BURNDY ENGINEERING COMPANY INC., norwack, CONNECT. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


BURNDY CANADA LTD., toronto 8, ont. 
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FIG. 1. Brush contact 


surface is 


with commutator 
divided into three parts 





L- Length 
W-Width 
7 - Thickness 


Commutotor 


Holder end 
~Corner 
Commutotor end 


Slip ring 





Wedge shaped 


FIG. 2. Dimensions and surfaces of brushes are designated by a standard termin 
ology to simplify and standardize specifications 


CARBON BRUSHES 


About electric carbon brushes used in rotating electrical machinery, covering— 


SOUND working knowledge 

electric carbon brushes depend 

upon analysis of their perform 
ance, construction, specifications and 
maintenance these 
factors tell a compl te and detailed 
tory about carbon brushes. Although 
too often neglected and unappreciated, 
vital links 
omponents which make up 
electrical Only 


a well-rounded understanding of 


Taken toge ther, 


( arbon 


brushes are in the 
chain ot « 
rotating machinery. 
trom 
and 


their proper 


ucce yrded the 


function care, can 


they be ittention they 


de erve 


Performance 


Simply stated, the function of carbon 
brushes is to conduct electric current 
between moving and stationary parts 
of electrical 


equipment. In this ca 


pacity, brushes are subjected to many 
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%& Performance characteristics 


% Construction and composition 


% Specifications 


%& Maintenance 


By Walter J. Prise, 


Chief Engineer, 
The Maintenance Company, 
New York, New York 


make their task 
both difficult and critical. They must 
resist the destructive action of many 


phenomena which 


mechanical and electrical forces while 
maintaining perfect contact with com- 
mutators rotating at speeds as high as 
70 mph. Upon the ability of brushes 
to do their job properly often depends 
the efficiency and life of many motors 
and generators which are highly sensi- 
tive to the characteristics of 
operation. 

In general, good performance of a 
brush is characterized by the follow 


brush 


ing factors: 


1. Absence of damaging sparking 

2. Long brush life and absence of 
commutator wear. 

3. Quiet operation. 

4. Small 
losses. 

One of the most common problems 
associated brush operation is 
damaging sparking. Sparking may re- 
sult from any of the following: 

Too high a 


electrical and mechanical 


with 


time rate of armature 
current change during commutation. 
Failure to complete a reversal of 
current. 
Over-reversal of current. 
Short-circuited pole turn. 
Short-circuited or 


coil. 


open armature 
Poor connection to commutator bars 
Off-central setting. 

Commutating 


pole strength too 


great. 
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Now, approximately ‘4 of light is directed upwarp 
through a completely new, precedent-shattering concept of 
lighting unit design! The new Benjamin “Task-Master” is 
the modern solution to the brightness ratio problem. By 
combining greater upward flow of light with a new high of 
35° in lamp shielding, “Task-Master” doubles, even triples, 
present standards for industrial seeing comfort. In addition 
to sensationally -increased UPWARD light and lamp shielding 
*Task-Master” features revolutionary new, easier methods 
of installation and maintenance, such as those illustrated 
below. Send for Pree “Task-Master” Bulletin, giving 
further details. Write for Bulletin AD 5906. Benjamin 
Electric Mfg. Co., Dept. H, Des Plaines, Illinois. 


BENZAMIN|ask 


Sold Exclusively through Electrical Distributors 


DETACHABLE REFLECTORS 
are hinged to make possible 
easier, more thorough cleaning « 
right on the fixture. They may 

also be detached and cleaned \ 
away from the unit. Available { 

with sliding hangers, as shown. 3 »;, 


pee 


“LIFE-TIME” PORCELAIN ENAMEL. 

Reflectors and shield ore covered with 

genuine Porcelain Enamel, which is 
unsurpassed os a reflect- 
ing surface becouse it 
cannot wear, scratch or 
become dull. 


“SPRINGLOX" LAMPHOLDERS are 
standard equipment. These rugged, all- 
metal, lifetime lampholders facilitate 
lamping and relamping through pot- 
ented spring design. 


LONGITUDINAL SHIELD. Unique combina- 
tion spine-support and lamp shield provides 
shielding angle of 35°. Result: great reduc- 
tion of direct glare with consequent increase 
in seeing comfort. 


PRE-WIRED— NO WIRE SPLICING. Delivered 
with all connections made up to terminal 
block. Branch-circuit wire comes already run 
through spine support, entire length of unit. 


SPECIAL “HOOK-UP” DESIGN 
makes it possible for the installer 
to temporarily hang one unit on 
another while connecting the jumper 
wires to opposite terminal blocks. 


 B-6018-B 
































Type W 
Patented 


Type V 


Patented 
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FIG. 3. 


of connection 


3rush 





Wedged 





FIG. 4. 


numbers 


Location of shunt 


Unequal distribution — of 
al brushe 


current 
wWnony evel 
igh re 


Formation of 


on the commutator surface. 
ommutatot 


ontact 


Rough or eccentric ¢ 
Poor and 

| XCCSSIVE 
Vibration 


Chattering of 


uneven electrical « 
p< ( d 


pel iphe ral 


brushes due to dirty 
film on commutator 
High or loose 
high speed 
High mica 
In any case of 
hould be mack 


tions before the brushes are blamed for 


bar in commutator at 


(not undercut ) 
sparking, a check 


for any of these condi 


poor 

‘ he for 
brush performance is firm, consistent 
the Good 
NeCESSAL y and 
the 
brush operation does not 
contact, 
surfaces in 


pe rrormance 


primary requisite good 
commutator 

for efficient 
Of course 


contact with 
contact 1 
noiseless operation 
nature of 
solid 
smooth the 


be Possible 


permit continuous no 


matter how 


contact may play of a 
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hunt types are designated by 


brush 


connection to a 


letters according to the method 


The general types of connections are shown 





shaped Ip ring brush 
ckness greoter 
than widtr 


cc 


hunt 
eaving from 


shouldered edge 


ee 





brush is notated by a system of 


varying for the different brush types as shown 


a brush holder, irregularities 
the 
chanical abrasion and effects of local 
the contact 
brush and commutator into three parts : 
1) Points of \reas 
in which carbon 


brush in 


in curvature of commutator, me- 


currents divide between 


solid contact, 2) 
of 


free particle 5 
graphite and copper create electrically 
conducting dust, and 3) Small air gap 
form of 
contact 


where current passes in an 


arc. These conditions of are 
illustrated in Fig. 1. 

In addition to good contact, brushes 
must sufficient 


possess 


current-carry 
ing capacity to prevent overheating 
and must have the mechanical ability 
to remove foreign layers that tend to 
develop between the the 
These Vary 
with change in the commutator surface 
Se 


lective action of brushes, which results 


brush and 


commutator properties 
and with atmospheric conditions. 


in burned out shunts and overheating, 
is a function of brush pressure, condi- 
tion of the re- 
sistance and shunt temperature. 


brush contact faces, 


the 
contact resistance between a brush and 
the 


Important to good contact is 
commutator. Appreciable contact 
resistance 1S necessary to supplement 
the 


armature coil impedance in con 


trolling short-circuit current under 
conditions of imperfect commutation. 
Contact resistance depends upon the 
resistivity of brush material, the sur 
the 


lace oft 


the 


commutator or slip ring, 


characteristics of brush pressure, 


humidity and air contamination, the 


strength and direction of current flow 
r the 


and the 
brush 


grade and dimensions. of 
The 
film 
on proper commutation 
the 


pressure is clearly an important factor 


used resistance of 


commutator has a critical 


From foregoing, proper brush 


in brush Brush 
should 


to 24 pounds 


operation. 
be 


square 


pressure 


) 


generally maintained at 2 


per inch on de 
brushes and 25 to 3 pounds per square 
inch on ac brushes. On some special 
motors, good contact may require pres 
sure as high as 4 pounds per square 
inch. And in all cases, it is highly 
important that brush pressure be main 
tained uniform throughout the life of 
the brush as the length 
Too little pressure is objectionable 


inasmuch as air 


diminishes 


between brush face 
and commutator may create air cush 
ioning; too much pressure, because it 


so-called 


expulsion of the air film. 


produces vacuum-effect by 


Brush Wear 


Related to and yressure is 
the effect 


creases commutation efficiency 


contact | 
of brush friction which d 

Cold 
brushes and commutators have higher 
coefficients of friction than warm ones, 
although friction increases at temper- 
100 degrees C. Due to 


combination 


atures above 
friction, brush wear is a 
electrical 
burning 


actions 
and 


of mechanical and 


consisting of abrasion, 
the equivale nt of electrolytic action 
Mechanical brush wear is due pri- 
marily to abrasive particles which find 
theit the active brush 
Mica flakes imbedded in the brush face 
tend 


mutator 


Wav to faces 


to wear and disfigure the com 
surface. Vibration causes ex 
brushe a 
holders 


from 


on pressure 
Flat on 
r : | 


such faulty 


cessive wear 
fingers and. brush 
commutator results 
conditions as unequal angular velocity 

A suit 


able outside film on the surface of the 


of rotation and loose bearings 
commutator serves to reduce wear and 
to improve commutation 

Electrical wear is caused by burn 
ing and partly by sparking, glowing 
and electrodeposits. Local current in 
a short-circuited brush-end be 
many times greater than the normal 


may 
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CLASS 2601 


P 
MAXIMUM Ho) 
Mga SINGLE i : 
VOLTS | 115 239 


re —t + 






[up [vel oa 
cE souare D 
MILWAUKEE wis 


i or 0 


FOR APPEARANCE AND PERFORMANCE 


SQUARE D's NEW REVERSING DRUM SWITCH 


This Class 2601 Reversing 

itch is 4 “natural” 

wherever the direction of 
rotation of a small motor is to 
be manually controlled. Itcan 
be used with single phase, 
polyphase and D. C. motors. 


Bulletin 2601-A gives complete details 


Write square D Company: 
4041 N. Richards St., Milwaukee 12, Wis. 
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ameplate 
RIBUTOR FOR SQUARE 


—S—_—_ 
ASK YOUR ELECTRICAL pisT 
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GET ALL 3 with 
uti, CHROMALOX 


RADIANT HEATERS 


Uniform heat at the turn of a dial is yours with 
CHROMALOX Electric Radiant Heaters. Fingertip 
control assures exact operating temperatures for 
varying needs. Different zones of heat can be had 
within the same oven by setting up individual 
controls for each bank of heaters. CHROMALOX 
Units operate in low and high ambient temper- 
atures; provide glareless radiation in infrared 
wave lengths absorbed efficiently by all colors, 
textures, surfaces. All-metal construction with- 
stands shock, vibration, moisture; eliminates 
contamination; is safe with volatiles. 





TYPICAL TIME and 
MONEY SAVING USES ‘ 


@ Drying 


FOR MORE 
® Baking KNOW-HOW 
> ian tenoe Mail 


@ Degreasing Coupon 


© Pre-Heating 
and many others 











7 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 


EDWIN L. WIEGAND COMPANY | 
7637 Thomas Boulevard, Pgh. 8, Pa. 


Please send me complete Application 
Reports on Chromalox Radiant Heaters. 


Company 
Address___ 
City a Zone 


jot 
! 
I 
! 
1 
Name___ a — j 
! 
1 
! 
| 
| 


State 


eo 


Clal ROMALOXK 


ELECTRICAL CONSTRUCTICN AND MAINTENANCE .. 
































FIG. 5. Length of a shunt is taken as 
the distance from the holder end of the 
brush to the center of the connector on 
the end 


current and may cause glowing be 
neath the brush face, resulting in 
pitting of the commutator. Electro- 
deposition is a transfer of material 
between brush and commutator accord- 
ing to the direction of current flow. 
Deposits of carbon on the face of a 
commutator cause increased friction, 
poor brush riding and overall poor 
performance. Transfers of copper to 


the brush face cause lower contact 
drop, poor commutation, threading or 
grooving of the commutator and de 


creased efficiency. 
Construction 


sasically, carbon brush material 
composed of coke, 


black, graphite, 


abrasives. 


anthracite, lamp- 
binders and 
ingredients are 
blended in varying proportions and 
tvpes in manufacturing the many kinds 
4 carbon brushes necessary to meet 


synthetic 
These 


ge ol application require 
method 
mixed ingredients are 


reatment is the 
by which the 
formed into the brush materials 
In carbon brushes, coke and lamp 
black are the base materials. Graphite 
added to obtain the desired amount 
ot lubrication to reduce friction; it 
ilso. reduces the resistance of the 
carbon. Depending upon the propor- 


tions of the mixture, various current 


carrying capacities per square inch of 
obtained \nothe con 
stituent of the final bores is a 


natural ash to act as an abr 


1 
} 
I 


material are 


asive in the 
1 must keep 
1e commutator clean without subject 


finished product. This as 
t} 
ing it to excessive wear. To bind the 
ingredients into a solid mass, tar, pitch 
or one of the newly developed synthetic 
binders is used. 

Various grades of carbon brush ma 
terials are derived as a result of the 
manufacturing process, with a specific 
application for each brush composition 
Carbon-graphite brush material has a 
current carrying capacity of 30 to 4 
aniperes pel square inch; electro 
graphite has a capacity of 50 amperes 
per square inch. 


less abrasive than carbon-graphite in 


Electro-graphite is 
action on commutators and slip rings. 
Resin-bonded graphite brushes have a 
laminated type construction, with a 
laminate-like 
5 to 8 times the resist 
ance parallel to the laminations. Resin 
bonded construction effec 
tively reduces undesirable short circuit 
currents in the face of the brush, mak 
ing it especially useful in machines 
with high commutating 
Metal-graphite is made 

copper 


resistance across. the 


structure trom 


graphite 


voltages. 

mixing 
si? graphite in varying pro- 
portions 





Conduc. 
of per 


Strands 


Diameter 
of Wires 
Strand Inch 


.002 
.003+ 
.003+ 
.003+ 
005 
.005 
.005 
.005 
.005 
.005 
.005 
.005 
150 .005 


SASSI INI OO 








FIG. 6. Table lists the various sizes of cable used for brush 





Nearest 
Circular Size 


Mils B&S 


~ 


Capacity 


132 29 
326 25 
652 22 
1,038 20 
1,575 18 
2,625 16 
4,200 14 30 
6,475 12 40 
10,325 10 50 
13,125 9 60 
16,625 8 70 
20,825 7 85 
26,250 6 100 








shunts. This is an 


important part of any brush specification 
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A NEW APPROACH 


TO QUALITY LIGHTING 


LUMINOUS 
SILVER BOWL 
LAMP LUMINAIRE 


FOR THE FIRST TIME 
SHIELDING ASSEMBLY SOLID 
ONE PIECE LUMINOUS PLASTIC 





POINTS OF 
ACHIEVEMENT 


1. High efficiency—86% light output. 


. Simplicity—Open ring shielding with translucent 
plastic louvers. 


. Good brightness—No opaque light shielding parts. 


. Low maintenance costs—No hard to clean sur- 
faces. 


. Rugged construction—porcelain socket to with- 
stand high temperatures. Entire fixture securely 
locked at all points. 


. Uniformity. Uniform light output throughout 
lamp life. 


. Good appearance. Blends successfully with any Gey 


type of architecture. Gus ¥ 


LOW INITIAL COST 


GILL GLASS and FIXTURE CO. 


PHILADELPHIA established 1876 
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MARTINDALE 

Ee. | 

GROWLERS 


PORTABLE 
GROWLER 
TYPE U-2 









This Universal Adjustable Growler may 
be used as both an external Growler for 
armatures and an internal Growler for 
stators. It will test armatures from 2” 
diameter up, and stators from 534” 
diameter up. 


ADJUSTABLE 
BENCH 
GROWLER 





Has adjustable jaws with face length of 
22". With jaws closed will test arma- 
tures as small as 1” diameter. With jaws 
open, will accommodate armatures cs 
large as 18” diameter. 


Both types available with or without 
meters. Also six other models. 


MARTINDALE WHEEL 
AND GEAR PULLER 





Adjustable arms pull straight without 
squeezing the work. Set screws prevent 
spreading. Made in 2 Styles and 4 Sizes 
up to 24” diameter. 


MARTINDALE COMMSTONES AND 
COMMUTATOR GRINDING TOOLS 





MICA UNDERCUTTERS FOR 
SLOTTING COMMUTATORS 





Nine Motor Driven Types 


Write for 64-page Catalog describing these 
and many other products for industrial 
Maintenance, Safety and Production 








1309 Hird Ave. Cleveland 7, Ohio 
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Folded type ut Flag type 
Select style of termi- 
nal and specify slot or 
o1(S) | hole. Give width of slot 
or diameter of hole in 
/32 nds of Gn inch 
Hole(H pecial type terminais 
' ) Hole(t ‘ ) rd + t'S) H , n be supplied 














FIG. 7. Standard terminal connectors for shunts are of four distinct types; special 
types of connectors can be obtained on order 


Specifications 

Brush dimensions are given in the 
following order: length, width and 
thickness; for round brushes, diametet 
and length. Length is always taken as 
the overall dimension in the direction 
in which the brush feeds the commu- 
tator or collector ring. Width is taken 
at right angle to length and to the 
direction of the rotation. Thickness is 
also at right angle to length, but in 
the direction of rotation This is 
shown in Fig. 2. 

Most brushes are provided with 
flexible copper conductor lengths 
called shunts. Five general types of 
shunts are in common use: embedded, 
riveted, bolted, saddle and plate types. 
lypical shunts, with their letter desig 
nations, are shown in Fig. 3. Various 
types are as follows: 

Type M—shunt molded into the 
brush. 

ype P—shunt wedged into a hole 
in the brush by a screw or pin, 

Type Q—shunt secured in hole in 
the brush. 

Type R—shunt secured to brush by 
a rivet, 

lypes V and W—shunt bolted to 
brush. 

Type X—shuni connected to saddle 
which is secured to brush 

Iyvpe Z—shunt connected to metal 
plate which is riveted to brush 

Che location of shunt connection to 
a brush is notated by a system of 
numbers, as indicated in Fig. 4. 

lhe length of a shunt is the distance 
from the holder end of the brush to 
the center of the hole or U slot in the 
terminal connector on the end of the 
shunt, Fig. 5. Cable sizes of brush 


shunts are given in the table in Fig. 
6. Shunt terminal connectors are illus 
trated it 


Fig. 7; hammers and lifting 
clips, in Fig. 8. 


Maintenance 


Prope I maintenance ol carbon 
brushes depends upon regular periodic 
inspection of brushes and commu- 
tators. As part of the maintenance 
procedure, the following should be 
observed: 

1. Replace a brush if the type or 
size is wrong for a particular machine, 
or if the brush is worn more than 65% 
ot its normal] length. 

2. At times of examinations, be sure 
that the brush, the holder, springs and 
shunt are clean and that freedom otf 
movement exists between holder and 
brush. 

3. Use sandpaper in seating of a 
brush, and be sure to replace brushes 
in their original positions. 

4. When necessary, remove free 
carbon from the commutator with a 
clean canvas cloth. 

5. Order needed brushes in sufficient 
time to assure their arrival before old 
brushes are operating in poor condi- 
tion. Best practice is to order new 
brushes when brushes in-service are 
worn to half normal length. 

6. Never permit emergency brush 
re pair or replacement to become a per- 
manent installation 

7. Never use brushes made by dif 
ferent manufacturers on one motor. 
\lthough each may have satisfactory 
performance characteristics, a slight 
difference will usually exist, causing 
uneven division of current and possible 


trouble from overheating. 








Extra wide A} Extended A 





Angular A 


Type C 
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Type D Type E Type F 
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Type H 


Type H-! 





FIG. 8. A wide variety of hammer and lifting clips are designated by type letters 


and are important to specifications 
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Automatic Starters That Satisfy 
All Machine Tool Applications 


Machine tool speeds are being steadily increased —machining 
operations are demanding greater and greater precision in mo- 
tor control performance. These simple facts explain why Allen- 
Bradley solenoid motor controls ... with only one moving part... 
are so popular with machine tool builders. In the complete line 


COMPLETE LINE OF OILTIGHT ACCESSORIES from Size O to Size 7, the same trouble free solenoid principle is 


Allen-Bradley oiltight push buttons ond accessories ore used. There are no clapper switches .. . hence, no change in per- 
available for single and multiple controls in all forms, formance .. 
including pendent types for machine tool drives. Oiltight : . : ’ i 
gaskets seal the switch mechanism against oil seepage This basic design simplicity accounts for the supreme pop- 
around push buttons and covers. 


.no loss of compactness ...no drop in dependability. 


vlarity of Allen-Bradley controls. The A-B trademark is a sales 


asset on any machine. May we send you our Handy Catalog? 
ys & . ; 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis, 
There care pilot lights, selector switches, stop and start 
push buttons, limit switches, and many other varieties of 


controls in the standard Allen-Bradley line to meet 
every machine tool requirement. 





ALLEN-BRADLEY 


=QUALITY 





ri 


baba 


pee 
| 4 Px 


Here are two unique, hum-free 
relays that require no coil current 
to keep them closed. 

The Type BM relay is a compact 
unit which is closed by momentarily 
energizing the solenoid coil. The re- 
lay is held firmly closed by residual 
magnetism until opened by a mo- 
mentary demagnetizing current. 

The Type BXL relay is a standard 
Bulletin 700 magnetic relay with a 
mechanical latch. The secondary so- 
lenoid, beneath the relay, delatches 
the upper relay to open it. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


A-C and D-C TROUBLE FREE CONTACTORS and RELAYS 
for Automatic and Sequence Controls 


4 Pole A-C Relay 


This universal type relay 
is equipped with four 
normally open contacts 
and four normally closed 
contacts, all actuated by 
one solenoid plunger. 
Great flexibility of cir- 
cuit connections is offered 
by the double arrange- 
ment of contacts. Will 
handle circuits up to 600 
volts a.c. Widely used in 
refrigeration and air 
conditioning. Contacts 
need no maintenance. 


8 Pole A-C Relay 
Bulletin 700 relays are 
listed in many contact 
combinations and polar 
arrangements. They are 
widely used for oil burn- 
ers, stokers, unit heaters, 
and as control relays for 
electric furnaces. They 
are good for millions of 
trouble free operations. 
Their consistent perform- 
ance makes them ideal 
for machine toolsequence 
operations. There is no 
contact maintenance. 





Relay in Enclosure 


These relays can be fur- 
nished open or in enclo- 
sures that protect them 
in applications where 
watertight, weather- 
proof, or explosion- proof 
enclosures are needed. 


Push buttons and limit 
switches available in a 
variety of enclosures. 


Send for Allen-Bradley 
Bulletin 700 for details 
of relays with 1, 2, 3, 4, 
5, 6, 8, and 10 poles. 


ALLEN-BRADLEY 


RELAYS & CONTACTORS 


' 


Low Current 
A-C Relay 


For temperature controls 
with thermostats. 


D-C Relay 
2. N.C. —1 N.O. contacts. 


A-C Contactor 


Allen-Bradley a-c con- 
tactors are available up 
to 900 amperes. 


D-C Contactor 


Allen-Bradley direct 
current contactors are 
available in single and 
double pole construction 
up to 600 amperes. 





Motor Shops 


Automatic Lathe Control For Layer-Wound Coils 


How a standard six-inch lathe was transformed into an auto- 
matically controlled winding unit for making layer-wound coils. 


\ bit of ingenuity on the part of 
red Selby and his mechanics in the 


motor repall 


| Lansing 


Klectric Comp ansing, Michigan, 
has transformed a standard six-inch 
lathe into an automatically controlled 
vinding ng laver-wound 
ction oft some 
m8 : 
ally required 
ignetic chucks 


} ) . 
er electrical 


Prime n the redesign of the 
lathe was t lop a machine that 
would do two things: (1) Automati- 
cally guide the magnet wire on the 
coil form so the turns would lay snugly 
id I \utomatically re- 

laver of turns 
ccomplish this 
several changes were made 

\ standard Jacobs chuck was added 
to the shaft extension on the gear box 
it the lathe face plate. his chuck 


t 

i 
holds the coil forms out beyond the 
1 


lathe bed. A 4-hp, single-phase, 110 


volt, 1725 


COIL WINDING LATHE is transformed into an automatic unit for layer-wound 


, 
rpm, alternating current ' 
. he coils by addition of winding-head chuck 


motor drives this winding head. Four 
v-belt sheaves of different diameters 


extension bar on tool post, and auto- 
matically-reversing direct current motor drive on tool post feed-screw. Device cuts 


: : _ winding time about 75%. 
permit speed variations. A chain- 


driven counter indicates the number 
if turns wound on the coils. 
On the opposite end of the lathe, 
a 4-hp, 115-volt, 1725 rpm, direct-cur- 
rent motor with associated gear train 
was added to drive the tool post feed- 
screw \utomatic reversing of tool 
post travel is accomplished by a limit- 
switch and reversing-switch combi 
nation. Motor speed, and hence speed 
of tool-post travel is varied by means 
of a rheostat mounted to the front of 
the channel-iron and angle-iron bench 
on which the lathe is mounted. 
lool-post travel is extended to the 
oil form beyond the lathe bed by a 
flat steel bar, one end of which slides 
in a supporting collar near the Jacobs 
chuck The other end is bolted to the 
tool post, through one of five different 
holes to permit changing the effective . 
length of the bar for narrow or wide WINDING HEAD end of lathe showing tension device (arrow) mounted to tool post 
extension bar (B As bar moves from right to left and return, tension dev 
ion device on the end guides magnet wire on rotating coil form (C) held in Jacobs chuck (J Coil turns 
ling bar guides the magnet nestle snugly side-by-side on each layer; are registered on chain-driven counter 
coil forms as the bar above 
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When Life's at 
Stake Rely on... 


Show the familiar Klein trade- 
mark to the old-timer on the 
pole and he'll tell you—“‘that’s 
the equipment I’ve been using 
ever since I was a grunt.” 

Yes, workmen just naturally 
feel safer when the equipment 
is Klein—recognized for qual- 
ity “Since 1857.” 


ASK YOUR SUPPLIER 
Foreign Distributor: International 
Standard Electric Corp., New York. 


Write for your free 
copy of the Klein 
Pocket Tool Guide 
today! 


Since 1857 


ooo KM LEINeo 


3200 BELMONT AVE, CHICAGO 18 
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AUTOMATIC REVERSING of too! post is provided by feed-screw gear train and 


direct current motor with reversing contactors and limit switch arm (arrow) con 


nected to actuating tie-rod 
switch operates and reverses motor 


moves trom left to right and back 
again. It consists of two fiber “lips” 
which hold the wire under tension 
provided by a spring and _ set-screw 
arrangement. The tension attachment 
can also be mounted to the bar ex- 
tension near the tool post when larger 
coils are wound on forms held in the 
lathe face-plate. 

\utomatic reversing of tool post 
travel is accomplished by a rod sup 
ported at the back of the lathe and 
attached to the limit switch arm. Slid 
ing “stop” collars equipped with set 
screws can be set to limit “left” and 
“right” travel of the post (and its bat 
extension) according to the width of 
the coil form being used. Bracket 
attachments on the tool post saddle 
strike the stop collars and move the 
rod sufficiently to actuate the limit 
switch and reverse the feed-screw 
motor. 

Once the limit switch rod “stops” 
are set and winding head motor and 
feed-screw motor speeds set, coil wind- 
ing becomes automatic. The tension 
device on the bar extension guides the 
magnet wire on the rotating coil form 
so the turns nestle side-by-side. When 
the left side of the coil form is reached, 
the bracket on the tool post saddle hits 
the limit switch bar stop and actuates 
the switch arm. The direct current 
motor reverses and the tension device 
begins to move to the right forming 
the second layer of turns. When the 
right side of the coil form is reached, 
the right hand stop on the limit switch 
bar is struck by the saddle bracket and 
the limit switch rod moves to the 
right, again actuating the switch and 
reversing the feed-screw motor for the 
next left-hand pass over the coil. This 
sequence proceeds automatically until 
the required number of turns (regis- 
tered on the counter) are added to the 


When post brackets hit adjustable stops on arm, 


form and th is turned off 
manually. 
Selby’s d rtme *s this auto 
wound 
ranging from No. 36 to 
12 and 14 in size. The mechanics 
the unit and find that it has led 
substantial increase in the quantity 


: | 
tor coils 


quality of coils wound in the 
ising Electric Motors’ repair shop 


Gas Oven Speeds 
Burn-Strip Cycle 


“Motor stripping time has been re- 
duced by as much as 60%”, claims 
Charles Buckley of Atlantic City, 


PRIOR TO ROASTING, stator is hoisted 
to rolling tray supported by steel-frame 
dolly. Dolly is rolled into position on 
casters, and tray, bearing the stator, is 
pushed into position to rest on the oven 
rack 
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New Products...new 


engineering developments... “ 


oy 
ne RO@II 


on-the-job reports 


Wins 
LYT0OOR ExPosug, Test 


. Tw 


4 » " - s 
asosserie 
of the : See 
> r it.? bd) 
Paagee See a REN $ 
. 


Designers and design engineers find 


YOU'LL FIND profitable reading in every the Neoprene Notebook gives them ideas 


issue of the Neoprene Notebook. 


Informative, up-to-the-minute arti- 
cles report on neoprene’s performance 
in products ranging from oil seals to 
conveyor belts . . . from motor mounts 
to work gloves. These engineering facts 
about neoprene are illustrated by spe- 
cific data, pictures, and drawings. 


on how to use this versatile chemical 
rubber in designing a new product or 
improving an old one. Plant operating 
and maintenance engineers rely on the 


Notebook to bring them experiences of 


others who have solved production and 
maintenance problems with long-last- 
ing neoprene products. 


E. I. du Pont de Nemours & Co. (Inc.) 


Rubber Chemicals Division T-2 


The rubber made by Du Pont since 1932 Wilmington 98, Delaware 


I am interested in receiving the Neoprene Notebook regularly. 
Name 
Position 
Firm_ 


BETTER THINGS FOR BETTER LIVING Address 


. +.» THROUGH CHEMISTRY 
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on job after job. 


YOU'LL FIND 
* 





the handiest, safest, fastest 
wrenches you have ever used 


Put speed on the job... with Snap-on Boxockets 
.far stronger and many times safer than 
open end or adjustable wrenches! Offset 
heads provide ample clearance in tight places. 
Double hexagon openings completely en- 
circle the nut—grip securely on all six 
corners—cannot slip—cannot spread—and 
require only half the turning space where 
movement is limited. Each Boxocket pro- 
vides two wrench sizes in each handle. Be 
Complete series covers full range of Jf 
sizes, %"’ to 1%”. Other types — 
Midget, Dwarf, Heavy Duty and 
Sledge—),,’’ to 4%"’. Write for In- 
dustrial Catalog and General Cata- 
log of 4,000 Snap-on tools for pro- 
duction and maintenance. 


XV-611-K OFFSET BOXOCKET SET—Con 
sists of 11 wrenches, range %"' to 1%"’, 
in handy kit bag. Provides 22 wrench 
sizes with six popular sizes duplicated. 


Srap-on! onools 


THE CHOICE OF BETTER WECHANIG 


p-on 


SERVES INDUSTRY 
EVERYWHERE THROUGH 
THESE 42 FACTORY 
BRANCH WAREHOUSES 


Albany, N. Y., ALbany 4-2971 
Atlanta, Ga., LAmar 4031 
Baltimore, Md., HOpkins 4666 
Boston, Mass., STadium 2-2230 
Brooklyn, N. Y., SLocum 6-8707 
Buffalo, N. Y., GArfield 6374 
Charlotte, N. C., 3-8831 

Chicago, Ill., TAylor 9-2651 
Cincinnati, Ohio, WOodburn 3188 
Cleveland, Ohio, PRospect 4400 
Dallas, Texas, Riverside 1611 
Denver, Colo., ALpine 5406-07 
Detroit, Mich., TRinity 5-6455 
Fargo, N. Dakota, 5790 

Houston, Texas, FAirfax 2815 
indianapolis, Ind., Lincoln 4351 
Jacksonville, Fic., 4 4460, 4-4469 
Kansas City, Mo., \W/Estport 0364 
Los Angeles, Calif., DUnkirk 83445 
Milwaukee, Wis., \WEst 3-3116-17 
Minneapolis, Minn., GEneva 5367 
Newark, N. J., ESsex 5-3197-98 
New Orleans, La., RAymond 2418 
New York, N. ¥., TUlip 2-6868 
Oklahoma City, Okla., 3-4975 
Omaha, Nebr., JAckson 6159 
Philadelphia, Pa., POplar 5-7400-01 
Pittsburgh, Pa., MOntrose 7600 
Richmond, Va., 5-8115 

St. Louis, Mo., NEwstead 1150-51 
San Francisco, Calif., UNderhill 3-3195 
Seattle, Wash., CApitol 3646 
Syracuse, N. Y., 5-2224 

Toledo, Ohio, ADams 1026 


IN CANADA 
Edmonton, Alta., 23889 
London, Ont., 4.7307 
Moncton, N. B., 2-4159 
Montreal, Que., DOllard 4620-29 
Regina, Sask., 7170 
Toronto, Ont., MAyfair 1196-97 
Vancouver, B. C., TAtlow 1561 
Winnipeg, Man., 927-707 





SNAP-ON TOOLS CORPORATION 


8048-B 28th Ave. @ 


Kenosha, Wisconsin 


*Snap-on is the trademark of Snap-on Tools Corporation 
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SIZE OF GAS FLAME is regulat 
selection of burner nozzle. Exhaust h 
keeps shop fumes at a minimum, re 
duces shop temperatures, speeds the burn 
strip cycle by shortening tt | 


ing period 


N. J 


for burning insulation from coil 


- who designed a gas 
prior to the pulling 

Of simple construction, the oven has 
3 by 4-foot sheet nel sides bolted to 
the concrete blo« k W ill of the sh iD, 


operation 


and the front section of similar overall 


dimensions is vertically halved and 
hinged to form double doors. Differ 
ent size burner nozzles can be attached 
to the gas unit, depending upon the 
size of stator being roasted 

In order to facilitate the shifting of 
stators in and out of the oven, units 
are placed on a rolling tray which, in 
turn, is supported by a caster-mounted 
dolly constructed from welded angles. 
Since the top angles of the dolly frame- 
work have exterior legs turned up- 
wards, they serve both as guide track 
for the tray and reinforcing members 
for the dolly Height of dolly and 
height of oven rack are equal so that 
the tray may be rolled directly from 
nembers of 


one to the other. Cross 
the tray are so spaced that the flame of 
the gas burner freely rises between 
them. 

lo rid the shop of fumes and excess 
heat, a fan-served hood surmounts the 
oven. This hood also speeds the cool 
ing period, resulting in a shortened 


burn-strip cycle. 


Flared Varnish Tank 
Has Double Purpose 


An 18-inch round varnish tank 
fitted with a 4-foot round funnel has 
a double purpose in the shop of H. N 


Crowder Jr., Allentown, Pa. First, 
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long lived 


E’S new Philadelphia Plant 


n excellent example of modern 
design and construction, the new Yale and 
Towne Plant in Philadelphia is typical of 
current industrial building... here you'll 
find Keystone-Hazaprene Cables. Like new 
plants, cables are an investment, and Key- 
stone-Hazaprene pays off with the premium 
performance and long, maintenance - free 
service that means long term economy. 

For high voltage circuits, Hazard’s Key- 
stone Insulation effectively combines in one 
oil-base compound remarkable resistance to 
ozone, heat, and moisture. Protected with 

sano & SF Geline amonune eal a Hazaprene sheath —a tough Hazard- 


maries carrying the 2400 volt, 3 phase cur- 


developed neoprene compound that resists 
rent to the main switchboard in the boilerhouse. 


abrasion, oil, moisture and chemicals—Key- 

stone-Hazaprene Cable assures the long, 

reliable service that reduces operating costs. 

In planning new plants or circuit expan- 

sion, you'll find Hazard’s engineering staff 

helpful in selecting proper wires and 

cables. Over 50 years of manufacturing and 

service experience provides a solid back- 

ground of research-tested, field-proven data 

covering every type of installation. This 

: ape assistance is available without obligation. 

Keystone-Hazaprene 600 volt control cables Hazard Insulated Wire Works, Division of 
operate from the switchboard in this boiler- ; e . 

house, underground to the 4 substations that The Okonite Company, Wilkes-Barre, Pa, 

supply current to the equipment manufactur- 


ing famous Yale and Towne lift trucks and 
machine tools. 


a 


/ 
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CHAMPION 
for Judusty 


Look for the CHAMPION Diamond Mark on every Fluo- 
rescent and Incandescent Lamp whatever the lighting fixture 
— and you can be certain of the finest and most economical 
light your money can buy ... Here’s why! 


CHAMPION LAMPS 
are produced, inspected and tested to meet the exact- 
ing standards of performance and long service that are 
expected of industrial equipment. 


CHAMPION LAMPS 
are backed by fifty-three years of experience in the 
manufacture of lamps for industry—all kinds—vibra- 
tion service, rough service, spot, flood, etc. 


CHAMPION LAMPS 
offer you the services of trained lighting engineers on 
any special lighting or lamp problems, 


CHAMPION LAMPS 
are recommended and stocked by nearby electrical or 
industrial supply houses that can give prompt, intelli- 
gent attention to your lamp needs. 


Buy the Lamp of CHAMPION Vatae 


CHAMPION LAMP WORKS 


4 
} 
it Lynn, Mcsseacchusctts 
ie 
"i A DIVISION OF CONSOLIDATED ELECTRIC LAMF Oo 
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FUNNEL ARRANGEMENT enlarges the 
effective diameter of this varnish tank, 
making it possible to suspend large units 
above the tank and allow excess varnish 


to return by gravity into the lower 
chamber 


it prevents an overflow of varnish onto 
the shop floor when small armatures 
are submerged into the tank and sec- 
ond, it permits larger assemblies to 
be suspended above the tank when var- 
nish is poured over the windings. 
Excess varnish drips to the sloping 
sides of the funnel and returns to the 
tank through the natural force of 
gravity. A lid fitted with two handles 
is placed over the funnel top when 
the tank is not in use, thereby prevent- 
ing debris from contaminating the 
varnish. The assembly also protects 
the life of the varnish. 





EXHAUST HOOD, fabricated from sheet 
tin and designed to cover an area of 
approximately 3-by-4-feet, eliminates 
fumes from the solder pots and spinner 
wheel in the repair shop of George 
Lockwood, Trenton, N. J 
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that builds reputation 


Delco Motors 


Totally Enclosed Fan-Cooled Motor Open Ball-Bearing Motor 








If your product needs a power source, look to 
Delco for the motor that will serve you best. 
Delco makes motors for most industrial ap- 
plications . . . motors famous for dependability 
and long life under the toughest operating 
conditions. 


So... check on Delco. You'll find a Delco motor 
that fits your needs. For complete details write 
to Delco Products, Dayton, Ohio, or to the near- 
est sales office listed below. 


ot lo 


DAYTON OHIO 


DELCO 
PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 


soles 


Totally Enclosed Motor Explosion-Proof Motor 





SALES OFFICES: Atlanta + Chicago + Cincinnati + Cleveland + Dallas + Detroit + Hartford + Philadelphia + St. Lovis * San Francisco 
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National Electric 


Surface Raceways for 


St 





SURFACEDUCT 
FOR 
TESTING EQUIPMENT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


INDUSTRIAL 
WIRING, 


Use SURFACEDUCT for— 


@ Feeder and distribution systems 

® Lighting installations 

@ Assembly lines, laboratories, work benches 

@ Rewiring existing plants 
Accommodates over 300 manufacturers’ devices— 
22 simple fittings for all job requirements. 


Use “PLUG-IN” STRIP (Type CF2-G with 
Grounding Facility) for — 


@ Portable equipment 
@ Hand tools 
@ Assembly benches, 
electrical testing departments, etc. 
@ General office equipment 


A s-p-r-e-a-d of outlets every 6” or 18” for con- 
venience plus safe grounding built-in. Permits use of 


either grounded or ungrounded devices from same 
outlet. 


SURFACEDUCT SERVING POWER TO 
AUTOMATIC SCREW MACHINES 
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SURFACEDUCT 
FOR 
OVERHEAD LIGHTING 


SURFACEDUCT 
FOR 
BENCH TOOLS 


EXTENSIONS and RELOCATIONS 


National Electric raceways go up fast—just the thing 
for quick, easy industrial rewiring jobs, electrical OTHER NE SURFACE RACEWAYS 


additions and relocations. 


All NE Surface Raceways are two-piece base anda 
capping with the famous “‘Lay-in” principle designed 
to save time—and money. No fishing required. Attach 
the base, lay-in the wires, snap on the capping and 
the job is done! (‘“‘Plug-In” Strip comes pre-wired 
from the factory, ready to use.) 


There’s an NE Surface Raceway tor every type and 
size of electrical distribution up to 60 amperes. A 
minimum of fittings, yet meets requirements for all 
types of installations. 





WRITE for our catalogs on “Surface Raceways” and 
“Plug-In Strip” for complete details. 


NATIONAL ELECTRIC PRODUCTS CORPORATION 
1301 Chamber of Commerce Building 
Pittsburgh 19, Pennsylvania 


LISTED BY UNDERWRITERS’ LABORATORIES, INC. 
SOLD THROUGH LEADING ELECTRICAL WHOLESALERS 


EVERYTHING IN WIRING POINTS TO 


National Electric Products 


3 PLANTS * 7 WAREHOUSES * 34 SALES OFFICES 
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chooses 


Leader fine lighting for schools is exem- 

plified by the installations made in the 

recently completed Reavis High School, 

Oak Lawn, Illinois. Leader fixtures are 

completely “at home” in these school in- 

teriors which embody the latest ideas in 

modern design. The VARSITY, a luxury 

fixture at a budget price...the OFFICER, 

outstanding for efficiency and beauty... 

the CORRI-LITE, unique for attractive 

lighting of corridors . . . these are some 

of the Leader units chosen for this beau- ¥ 
tiful new high school building. Classroom — Leader VARSITY 


Library — Leader VARSITY Corridor — Leader CORRI-LITE Home Economics Kitchens — 
Leader OFFICER 
Check the details on these fine LEADER fixtures: 

@ VARSITY (shown above) — Steel channel, baffle-type steel louvers. There’ Senden Mate aie fot eves al 
Choice of steel or plastic side panels. 25°-35° shielding (other ae oe ee = nn a Ps A . 
shielding angles on request). For 2 lamps, in choice of 48”, 72” or need . . . scientifically ¢ esgned tO proved Soum man 
96” length. light output, correct shielding, ease and flexibility 

@ OFFICER — Steel channel, curved translucent plastic side panels. of installation, economy of first cost and mainte- 
40° x 40° shielding provided by injection moulded plastic louver. nance. If you have school lighting problems, either 
For 2, 3 or 4 lamps, in lengths from 48” to 96”. in new construction or in remodeling, look to Leader 

@ CORRI-LITE — Channel and unusual style baffles of steel. For single for the best solution. 

Slimline lamp in 48”, 72” or 96” length. 


Sold and installed by the better electrical wholesalers and contractors 


' America Nal Lighting Equipment Manufacturer 


COMPANY * 3500 North Kedzie Avenue + Chicago 18, Illinois 
ic — Wes * 800 One Hundredth Avenue * Ookland 3, California 
I : Ltd. * Srantiord, Ontario * Canada 
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BREWERTON SPEEDWAY, seating 5500 spectators, is illuminated by 63 general 
service 1500-watt floodlights mounted 3-to-a-pole at a height of 30 feet and 
spacing interval of 71 feet 
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___ For Outdoor Lighting 
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Send for Technical Bulletin 80 
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ARTERIES FOR ELECTRICITY—THE Pout. Bout OF AMERICA! 








j 
For over 35 years, TRIANGLE Conpurr & CaBLe Co., INC., has provided, through its nation wide 


salion. " . ft . . . . . } 
network of distributors, the arteries for electrical systems —for industry, business and the home. 
- a atl 
When you use electricity —to make the wheels of your plant go around, to run your elevators 
: é ; — ; : ee ee eee i . 
or light youl reading lamp, there’s a vood chance it travels through Priangle wire, cable or conduit. 
4 Q ~ oe i 
co™ J ,." 
a F. Per ad ; ‘“ \ ; 
What do YOU need? Feeder cables or circuit wires for industry ¢ special cables: parkway ¢ power ¢ varnished 
Ne Vie . . 
cambric ¢ underground ¢ aerial ¢ wire for residential work © raceway systems: hot-dip galvanized_rigid conduit. 
thin-wall conduit, flexible steel conduit ¢ we produce all these and many others ¢ every day ¢ toward building a better 


America. We invite you to call on your electrical distributor handling Triangle Products. There’s one very near you— 
and at your service! 


The Trade Mark 


of Top Qualit 


n\, ppeéez,, TRIANGLE CONDUIT & CABLE CO., INC. 


\TRIANGL 
NEW BRUNSWICK, NEW JERSEY 
Uhen lia 2 of Carrying Electuical Tower Specify 
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IGHTS THE 
WAY WITH... 


VR300X 


The NEW 
Hi-intensity 
Vaporproof Floodlight f 


ATMOSPHERE LIGHTING is provided by 8-lamp ornamental fixtures while func 
tional illumination emanates from ceiling-recessed downlights and fluorescent 
coves in Etheridge’s Restaurant, Evanston, Illinoi 


cent strips above the counters and and incandescent fixtures. A recessed 
service areas hlong of alternate fluorescent and in 
The design of the restaurant was nt fixtures utilizes lensed 
created by architect Clifford Nordlie, an r light diffusion and_ slight 
while A. S. Almryde, illumination en- direction, while drama-type — bullet 
gineer for the Public Service Company hape oodlight hoods are surface 
of Evanston, recommended the lighting mounted above featured wall displays 
plan which was installed by the Main (General illumination measures 30 foot 
Electrical Company of Chicago. candles while highlighted areas double 
this intensity. The judicious inclusion 


Wherever hi-intensity vaporproot of broadloom carpeting in the show- 


light is desired room, dr: Lp rie Ss color and n 1oder1 l 


YOU CAN’T BEAT THE VR300X! Combination Lighting furniture make this sales area a pleas- 
Boosts Carpet Sales ant, intimate business center. 


The use of incandescent lig] 
hi-intensity floodlighting, VR300X is the The Nazarrian Srothers carpet this showroom was dictated 

answer! This new Vaporproof fixture showroom in Evanston, Illinois, com necessity of showing the rich fibre con 
takes PAR 38 or R40 flood lamps, pro- bines general and = local lighting = struction and colors, which fluorescent 
viding hi-intensity light without porcelain through an installation of fluorescent does not bring out 

enameled reflectors! There is no high 


If you need the ultimate in economical 


initial cost. No periodic cleaning of re- 
flectors with VR300X! 


VR300X has a heat resisting screw type 
front lens (as shown below). The junction 
box may be hung pendant, or ceiling 
mounted as an X typo fitting. Plugs are 
provided for the unused '4" IPS Thread- 
ed opening. 


The VR300X is 
the ideal flood- 
light for facto- 
ries, loading plat- 
forms, storage 
Hy yards, docks or 
warehouses. 


aa 


List 


RECESSED FIXTURES, fluorescent and incandescent, provide 30 footcandles of 
RAB ELECTRIC MFG. CO. general lighting while adjustable surface-mounted floodlights double this intensity 
on carpets being displayed on wall racks 


113 E. 138th St., New York 51, N. Y. 
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Three quality 
tapes-—friction, 
rubber and plastic... 


Ifthe job requifés taping 


- lot ACCURATE 


Make ACCURATE Electrical 
Tapes your choice for easier taping ACCURATE FRICTION TAPE 


Z High grade carefully «om- 
and positive electrical and mechages ° pounded rubber with finest 


c f : cotton base provides maxi- 
ical protection. Both friction afg® ' rs mum mechanical protection 


y for every wrap. Made in 
rubber, ACCURATE tapes are strong, plialiii Standard and A.S.T.M, 


i i 


easier working. These quality electy 


tapes are non-raveling, tear off cleangg 1 ACCURATE RUBBER TAPE 
pas 


. A : F 
i ¢ ! ee = ? Features high elasticity, ex- 
tight and firm... make neat, high effi sans Saieid chiaon, Ga 
wraps even over irregular su ; electric and super aging 
qualities. Available in 
Stondord and A.S.1.M.- 
A.A.R. grades. 


For special jobs where a reduction inj E is 
essential, specify ACCURAT§ stic 


electrical tape. Thin caliper, comb} ith ae . ACCURATE PLASTIC TAPE 
FP ,excellent dielectric strength, make i ideal “ ~— ‘Ts anne hen renerra re 


ae — bination of thin caliper, 

> ~~ tape for faster wiring p hction! ‘es good mechanical and di- 

7 ~ electric strength. Recom- 
mended for use wherever 
plastic tape is practicol, 


NEW TAPE CATALOG AVAILABLE NOW! 

Just call or write for the handy new Accurate catalog. 
A handy brochure for electricians, maintenance 
engineers and purchasing agents which includes all 
the facts on electrical tapes. Address: 

Accurate Mfg. Company, Garfield, New Jersey. 


Specie ACCURATE 


a) YOUR BEST BUY IN TAPE 


MORE THAN A QUARTER CENTURY OF TAPE SPECIALIZATION 
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General Contractor says: 


Mr. James Murphy, vice president of engineer- 
ing, The George A. Fuller Company, New York, 
says, ‘Because the flooring goes up as Q-Floor 
raceways are laid, construction costs can be re- 
duced in large buildings, such as Alcoa’s 30- 
story office building.” 


Electrical Contractor says: 


“When we put in a G-E Q-Floor wiring job, we 
know electric service will never become obsolete. 
New wiring can be pulled through the many 
available cells at any time,” says Mr. Harry Fisch- 
bach, electrical contractor. 


The Alcoa Building, Pittsburgh, Pa.— 
new home office for Aluminum Company of America 


Architects—Harrison & Abramovitz, New York City 

Associate Architects—Altenhof & Bown 

and Mitchell & Ritchey, Pittsburgh, Pa 

Consulting Engineer—Edward E. Ashley, New York City 
General Contractors—The George A. Fuller Company, 

New York and Pittsburgh 

Electrical Contractors—Fischbach & Moore, Inc., New York City 


SIZE UP YOUR PLANS ‘or electrical ftexinitty 


mands for additional distribution and new power, signal, 


Whether you're planning thirty-story or two-story build- 
ings, you can plan ahead for electrical flexibility with 
G-E Q-Floor wiring. 

With General Electric Q-Floor wiring, your build- 
ings will be prepared, throughout their lifetime, for the 


electrical demands of changing floor layouts. 


With G-E Q-Floor wiring the cellular floor zs the 


raceway system. That's why tomorrow's unforeseen de- 


or telephone service can be met so quickly. Electrical 
outlets can be added or re-located within six inches of 
any spot on the floor area...at any time... in quick time. 

For further information on General Electric's Q-Floor 
Wiring, write to Section C2-218, Construction Materials 
Division, General Electric Company, Bridgeport 2, 


Connecticut. 


/ Cut CAR fol four conf nce tn — 
GENERAL @ ELECTRIC 
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For further information on new products, 
trade literature and advertising appearing 
in this issue — 


After the words “Item Number"’ — Just in- 
sert the numbers of any items appearing 
on the pages under PRODUCT NEWS, 
PRODUCT BRIEFS and CATALOGS, BULLE- 
TINS AND ENGINEERING DATA. Use the 
boxes provided. 


After the words ‘Advertisement on Page" 
— Insert in the boxes the page numbers of 
any advertisements about which you want 
to know more. Where more than one ad- 
vertisement appears on a page, include 
the manufacturer's initials. 


Please send me without obligation, further information about the following: 
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The Editor , — Insert in the boxes the page numbers of 
ELECTRICAL CONSTRUCTION AND MAINTENANCE any advertisements about which you want 


330 West 42nd St., to know more. Where more than one ad- 
New York 36, N.Y. vertisement appears on a page, include 
the manufacturer's initials. 








Product News 


— % 


Radiant Heating Panel (1) 


An electrical radiant heating panel only 
1/6th of an inch thick which can be 
cemented to the ceiling like wallpaper. 
The panel is a sheet of conductive rubber 
that is the heating unit, sandwiched be- 
tween layers of thin plastic and alu- 
minum foil. Complete radiant heating for 
an entire house or for a single room is 
possible with the They are par- 
ticularly useful for homeowners who add 
a new room or who want to supplement 
existing heat in such places as a den, 
expansion attic, or garage. The panels 
are called Uskon, and weigh 6 ounces 
per square foot. They are bonded to 
ceilings of plaster, sheetrock or similar 
smooth material by means of a special 
adhesive. The number of panels required 
is determined by climate, insulation, and 
other factors, but generally, Uskon does 
not cover the entire ceiling. Three sizes 
of panels are available, 4-ft by 6-ft, 4-ft 
by 4-ft, and 3-ft by 4-ft, and both outer 
surfaces are covered with aluminum foil 
to keep out moisture. Panels are rated 
at 22 watts per square foot (75 Btu’s) 
and are available for either 115 or 230 
volts. Individual room heating may be 
operated by thermostatic control, if de- 
sired. Panels can be attached to ceilings, 
without any cutting, rebuilding, plaster- 
ing, or structural changes. They are then 
painted with conventional flat interior 
decoration. The new type panel is ideally 
suited for expansion attics that are to be 
made into living quarters. 

United States Rubber Company, Rocke- 
feller Center, New York 20, N. Y. 


’ nel 
patie is. 


(2) 


A new high-intensity ultraviolet lamp 
for installation in air-conditioning sys- 
tems. The function of this new “Safe-T- 
Aire’ lamp is to create germ-free air 
to protect humans against infectious 
diseases and products against contamina- 


Ultraviolet Lamp 
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tion. It is easily installed in regular air 
ducts where the circulating air is exposed 
to powerful ultraviolet radiations which 
destroy bacteria, viruses and mold spores. 
The high-intensity lamp can be installed 
in multiples as well as singly, to sterilize 
any volume of air from room size to en- 
tire plant air conditioning systems. 

Hanovia Chemical & Mfg. Co., 100 
Chestnut St., Newark, N. J. 


Motor Control 


The “RA-V” magnetic starter, 
featuring vertical below the 
contactor has been added to this line of 
“RA” motor controls It is designed 
especially to be used with the new Crouse- 
Hinds M52, Type EPC explosion-proof 
Condulet. Size 2 starter requires only 
7-in. Condulet, Size 3 requires only 9-in. 
Condulet. <A 2 starter simply re 


(3) 


motor 
overloads 


size < 
places the inadequate Size 0 or 1 using 
the same 7-inch Condulet, and without 
increasing the overall size of the control 
installation. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne St., Hartford 6, Conn 


(4) 


A new system of all-bolted steel fram- 
ing for construction and maintenance 
work. The line includes a wide range 
of concrete inserts, pipe rollers and 
hangers, clamps and other fittings suit- 
able for such diversified applications as 
tunnel framing, hanging of fluorescent 
lighting fixtures and other electrical 
equipment, and for general support and 
racking in heating, plumbing and air 
conditioning field. The system consists of 
a series of specially designed components 
for construction of all kinds of frames, 
hangers and racks. The concrete inserts, 
incorporating one of the four basic chan- 
nel styles in 12-gauge steel, provide a 
load carrying capacity of 2,000 pounds 
per lineal foot. For hanging fluorescent 
fixtures, use of 12-gauge channels allows 
hanger rods to be placed on centers up 
to 15 feet. These channels can also be 
used as a raceway on interval spaced jobs 

Flexa Steel Products, Inc., 1348-50 
West Washington Blvd., Chicago 7, Ill 


Steel Framing System 


Wire Grips (5) 

Silver-coated wire grips are available 
for general distribution. Heretofore, the 
BullDog wire grip line was produced ex- 
clusively for use with the company’s own 
electrical distribution products. The com- 
pany will conform to its product simpli- 
fication policy by marketing the wire 
grips in only five sizes which cover all 
wire sizes from No. 14 wire to No. 1,000 
000 C.M. cable. The company will con- 
tinue to produce the silver-clad wire grips 
by the cold-forging method. They will 
retain the silvered finish which as- 

maximum conductivity and cool 
operation. The two large-sized wire grips 
are equipped with “saddles” that fit the 
curvature of the cable. Serrations on 
the saddles provide better gripping as well 
as better contact 

BullDog Electric Products Co., Detroit 
32, Mich. 
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Switch 

\ new 20-amp switch for controlling 
heavy loads in industrial and commercial 
electrical service has been added to this 
line. Known as the Levolier Model 2020, 
it is a universal-lever operated pull switch 
with ac and de rating. Only 1%-in. thick 
and 2-in. wide, it will carry 2500 watts 
at 125 volts. It meets all Underwriters’ 
Laboratories requirements including over- 
load and breakdown tests and is fully 
approved. Switch has a single pole, mul- 
tiple break, snap-action mechanism which 
breaks at 4 points simultaneously to re- 
duce arcing It is designed for safe, 
positive control of heavy current applica- 
tions and will control up to 250 watts on 
heaters, motors, high-bay lighting, fluor- 
escent banks, etc. It fits standard outlet 
boxes 

McGill Manufacturing Co., Inc., 
paraiso, Ind 
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loads, the s not a factor and relay 


the pole iece the rel responds, pro- 


Ne Ww 3-wire Turn-and-Pull “Royalok” 


polarized caps and connectors have been 


added to this line They have adjustable 
cord grips for cord diameters from .325 


inch to .562-inch, and are used primarily 


operation is instantaneou Relays are 
insulated 10 volt service with coil 
ratings fro ( Q amperes. They are 
furnished in tamperproof phenolic hous 


i re } P $35 Plum with heavy-duty, rubber-jacketed serv- 


ice cords. They are UL listed, rated at 
20 amp, 250 volts, 10 amp, 575 volts, and 
will fit other standard makes of interlock- 
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StVre 


ng devices 
Electric Company, Inc., Paw- 


Air Conditioning Equipment (10) 


A new line of residential year-round 


air conditioning equipment, offering over 
190 models in a wide range of heating and 
cooling capacities t can fit the year- 
round indoor climate requirements of any 
size house in any part of the country 
The air conditioners are self-contained 
packaged units and are finished in two 
tone gray The smallest unit takes up 
only 8.3 square tee ) floor space and 
the largest occupies square teet The 
unit automatically ols when it is hot, 


(8) dehumidifies whet is muggy, and heats 
when it 1s cold Ma ter thermostats con 
ol system that trol the temperature TI lew line 


lation of artificial ar-round air condit 


been designed for ‘If contained air « 


n ot street 
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loor advertis or conventional 
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General Ele 
J 


Tester (11) 


\ new model 52 V.A.O. tester with 
four testing ranges: volts, ac and ck 


0-10, 0-50, 0-250, 0-1000, ac only: 0.2-5; 


amperes, de only: 0-10; ohms 0-1000, 


0-10000; megohms: 0-1, 0-100 \ selec 


tor switch provides four positions: volts 
ac, volts de, ohms, amps. Range switch 
has five positions which provide for above 
> voltage ranges, 5 ohm ranges, and 1 
ampere range Two pairs of soc kets for 
plugging in test leads are marked: test 
leads are 4 feet long and furnished with 
both prods and alligator clips Dimen 
sions are 83¢-in. by 434-in. by 2'4-in, In- 
strument housing is insulated and un 
breakable, also shock and acid-resistant 

Martindale I:lectric Co., 1309 Hird 
Ave., Cleveland 7, Ohio 


Intercommunication System (12) 


A new 20-watt Redi-Power Talk-A 
Phone, featuring a baseboard mounted 
power supply Phe new power supply, 
will deliver up to 20-watts output, and 
is self-compensating to deliver required 
power to all or a select group of stations, 
supplying power to each = station when 
called) simultaneously as well as in 
dividually. The power supply eliminates 
the need for a separate booster o1 paging 
system and does away with the need for 
a larger cabinet. The unit also features 
multi-magic selector; dynasonic universal 
feature; hold-a-matic conference control; 
uni-trans dictation control. A safety fuse, 
fusing the unit on both sides of the line 
also 1s incorporated, 12, 20, 30 or 40 
station capacity can be housed in the same 
cabinet with only 12 pushbuttons, while 
with the dynasonic universal feature the 
system can be expanded or changed at 
any time to handle new situations or re 
quirements without discarding the origi 
nal equipment 

Talk-A-Phone Co., 1512 Pulaski 
Rd., Chicago, JIl 
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Your Assurance of 
oes Quawty ju Sart use 


Sell Visual Displays 
Wore Sales & Profits 
Electrical Household Deuces 


FAST li AS 
SELLING 

ITEMS SHOW 
USED >< sO 

IN - SHALL 
EVERY YOu 
HOUSE REAP 
HOLD PROFITS 
CAT.NO. CAT.NO. 

850 ie 850 
BROWN eee IVORY 
oe e@ 
50 ASSORTED ITEMS 50 


5 EACH PULL CURRENT TAP AND TRI-TAP -10 EACH 
CUBE TAP. PLUG FUSES ATT. BASES & PLUGS. 


Electrical Gord Sete 


Op @ 


@ tecreica con ers & 


10 TO 
DISPLAY 
5FRONT | 
5 BACK 


SIX FAST SELLING SWITCH AND SWITCHLESS CORD 
SETS THE MOST DIVERSIFIED SELECTION 


Exlenstane 
A TYPE AND SIZE FOR EVERY PURPOSE 


B-L 
707 
708 
714 
717 
718 
719 
ADD 
10-D 


10 TO 
DISPLAY 
5 FRONT 
5 BACK 


SIX TYPES THREE SIZES 6-9-12 FT. 
LARGER ON REQUEST 
Listed by Underwriters’ Laboratorucs Inc 
SOLD THROUGH ELECTRICAL WHOLSALER 
THE FACTORY 
AND KNOW-HOW BEHIND 
MAJOR 
PLUG AND CARTRIGE 
FUSES 


GEM ELECTRIC MFG. CO. Inc 


Brooklyn 32. NY US A 
4 TERMINAL BUILOIN 
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(13) 


\ll-purpose enclosed signal Tel-Alarm 
relay plug-in units. They are completely 
enclosed, dust proof, and may be taken 
apart. These new “LPG” relay units are 
flexible and versatile. Over 100 standard 
circuits are available, many with universal 
features permitting changes in the operat- 
ing sequences in the field with simple 
terminal With their unit- 
ized system of construction, these “LPG” 


connections 


units can be assembled into any 
of multiple 
to many hundreds in the same 
ligerman Engineering 
Western Ave., Chicago 


number 
single unit 
system 


stations from a 


(14) 


The Federal Communications Commis 
sion recently announced its first specific 
KCC Class “A” Citizens’ Band type ap- 
proval on mobile and hase station radio 
equipment for operation in the 460-470 
Mc. frequency band. Class “A” operation 
is within the frequency range from 460 
to 462 Mc. and from 468 to 470 Mc. and 
is limited to a transmitter final amplifier 
power input of 50 watts. This approval 
opens new channels to all individuals or 
commercial enterprises who need two-way 
radio. The mobile and base station equip- 
ment, incorporates many of the same fea- 
tures included in the manufacturer's 
equipment operating in the lower fre- 
quency bands. The receiver circuit in- 
cludes the “Sensicon” circuit with the 
Permakay filter which guarantees per- 
manent selectivity under all conditions of 
temperature, humidity and 


Radio Equipment 


vibration 


includes a total of 21 tubes 
and uses only 5 tube types. The transmit 


The receiver 

ter, which has a 

of 20 watts, employs nine tubes. 
Motorola, Inc., 4545 W. Augusta Blvd., 
vicago 51. Til 


1 
nominal power 


output 


COVER OPEN 
Control 
\ newly 


losure 


NEMA 1-A en 
is now being used to make GE ac 
ombination motor lint-tight 
The enclosure features an oil-resistant 
(Buna S) rubber gasket which is pre 
formed to fit over the edge of the control 
case. When cover ts closed, 
as a seat on which the ¢ 
seal is thus formed, 


designed, 


Starters 


gasket acts 
A close 
preventing the en 
trance of lint and minimizing fire hazard 
The “U” shaped gasket forms a 
pression seal that can be inspected easily 
A gasket 
reset button is provided and all 
corners and small drain holes which may 


over rests 


com 


without opening control case. 


for the 


remain in the case after fabrication are 
sealed with a metal filler 
General Electric ( Schenectady 5, 


N 


Switch (16) 


\ new one piece molded phenolic case 
has been added to Model 41 Levolier 
switch that makes the switch easier to 
wire and install Loosening one round, 
milled-edge nut permits the case to be 
removed from the switch mechanism. 
This exposes the two terminal posts for 
quick wiring. It is “T” rated by Under- 
writers’ Laboratories, Inc. Only %&-in. 
thick, it is lever operated from any angle. 
without screws, the 
switch is widely adaptable for individual 
control of incandescent or fluorescent 
lighting and for FHP motor control. 

McGill Manufacturing Co., Valparaiso, 
Ind 
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tops on 6 big counts!” 


THERE’S NOTHING ELSE on earth like Federal Noark Stab-lok. 
Stab-lok is vastly more than a circuit breaker... it’s today’s most 
modern and flexible circuit protection system. Constant devel- 
opment has made it the most complete line on the market. 
Single pole and double pole simultaneous trip Stab- 

RTERS - 
AFETY SWITCHES) 
giBuTION PANE 
D RANGE PULLG 


MANUAL MS 
CONTR 


lok breakers come in a standard 15 to 
50 amp. range of calibrated rat- 


ings. The double pole breaker 


is exactly twice the width of FS 
the single pole, and both are (iam — 
, sTARTERS : 
SAFETY switc 
yit BREAKER TY 
MAIN SERVICE 
MAGNETIC C9 
SWITCHBOARDS 
. CIRCUIT BREA 
GED STARTERS 
ND RANGE PUL 
PANELBOARDS 
PANELS + STAND 
AGNETIC MOTOR 
y SWITCHBOARDS 
noaros + FLEX 


readily interchangeable. 

And now look at the full 
combination of six big advan- 
tages that you get only with 
the Stab-lok system! For abso- 
lute dependability, perfect 
adaptability and lowest instal- 
lation cost, join the stampede 
to Stab-lok—today. 


BIG, FULL-SIZE BREAKER. There's no skimp. 


ing in size. Stab-lok is a big, husky, 
breaker. Independent tests show it uses 
metal where it counts, carrying current; 
has fewer and more rugged parts. 


LOWEST INSTALLED COST. Stab-lok is easiest, 
most economical to install. Enclosures 
have ample wiring space... backplate re- 
movable for wire pulling... all compo- 
nents accessible 


MILLIONS TESTED. Stab-lok’s dependabil- 
ity has been proved under every sort of 
service condition and on millions of in- 
stallations. It's the one popular breaker 
in which you can place full confidence. 


4-WAY STABS. The stabs are an exclusive 
Noark feature; provide sofest, easiest 
method of breaker insertion. 4-way stabs 
make positive contact with special main 


COMPLETE RANGE. Only Stab-lok system 
gives a full range of 9 basic and many 
special enclosures. 3MBA, for example, 
converts a multibreaker into a Stab-lok, 
easily, economically 


COMBINATION FLUSH-SURFACE ENCLOSURES. 
Most Stab-lok enclosures are combination 
type for flush or surface mounting. This 


practically halves the stock of enclosures 
~ 


AGE MAGNETIC 
MAIN SERVIC 
- MANUAL 
FOR SOCKET 
MBINATION MO 
ITCHBOARDS 
STRIBUTION PA 


busses and lock into place instantly. needed for all requirements . ; 


Write for full information...and order 
Stab-lok from your distributor 


| = 
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FEDERAL ELECTRIC PRODUCTS COMPANY 
50 Paris Street, Newark 5, N. J. 
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R SINGLE-PHASE SOES 


Motors — Power Performance 
Controls — Protective Control 


Get top single-phase motor performance and protec- 
tive motor control with Westinghouse capacitor mo- 
tors and reliable controls. 


CAP motors—(1 to 3 hp)... and CAP-2 motors— 
(5 & 742 hp) have ample starting torque to master 
your toughest application. They're constructed with 
pre-lubricated, factory-sealed bearings . . . die-cast 
rotors ... and all-steel frames and brackets. These 
features are but a few which assure years of stamina 
with very low maintenance. 


Both Life-Linestarter® and Motor Watchman? use the 
same line of overload relay heaters, reducing replace- 
ment heater inventory. Their straight-through wiring 
and many knockouts make them easy to install for 
any application. 


Working together, these motors and controls spell 
dependability and economy! Put ’em to work and save! 


Learn the many other facts and features of these 
Westinghouse Motors and Controls. Ask your West- 
inghouse representative or write for free booklets 
B-5441 (covering motors), B-4677 (covering Life- 
Linestarters) or B-5256 (covering NEMA 1-A Motor 
Watchman), Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. )-21675-A 





MOTOR FEATURES: 


Pre-lubricated . . . factory-sealed bearings. 
Grease sealed in, dirt sealed out. You never 
need lubricate these bearings. 

Die-cast rotors have no windings to burn 
outor break ...no brushestoadjustor replace. 

Built-in capacitors give high-starting 
torque for heavy loads with low-line voltage 
drop. CAP-2 motor has running, as well as 
starting, capacitor. 

All-steel construction assures high-shock 
resistance ...makes a smaller, lighter motor. 

Tuffernell® insulation of maximum dielec- 
tric strength, gives protection against mois- 
ture, abrasives and mild chemicals. 











CONTROL FEATURES: 


Foolproof overload protection provided 
by snap-action bimetallic ,disc. Perma- 
nently retains calibration. 

“De-ion®” arc quenchers ... extinguish 
arc in 2 cycle or less. Contacts last longer 
. .« give trouble-free service. 

Quick-make, quick-break over-center tog- 
gle mechanism on Motor Watchman... 
reduces arcing time, maintenance costs. 

Straight-through wiring has line leads at 
top ... load leads at bottom. Ample wiring 
space and knockouts speed installation. 

Motor Watchman safety latch holds 
switch in “Off” position, protects when 
servicing. 





you can BE SURE...1¢ i175 


Westinghouse 
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Capacitor Start—Capacitor Run Motor, 5 and 
7% hp... Controlled by the Life-Linestarter. 


Capacitor Start—Iinduction Run Motor, 
1 to 3 hp... Controlled by “De-ion” 
NEMA 1-A Motor Watchman, 
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switchgear 


(drawovt or stationary) 


“Concentrol” motor 
control centers 


panelboards 


feeder & plug-in 
bus duct 


unit substations 
instrument panels 


“Weather-Loc”’ 
enclosures 


theater switchboards 


wireway 


DATA ON INSTALLATION PICTURED 
High voltage sections: Lood Break Air tn- 
terrupter Switches. 


Transformers: Askarel Immersed, 1500 KVA, 


3-Phase, 12,000-480 V. 

Switchgear: 600 V., Drawout Type Air Cir- 
cuit Breakers. 

Bus Duct: Continental Low Impedance Feeder 
Bus Duct. 


Before you decide on 
any Electrical Distribution 
Equipment, be sure you have 
Continental's engineered pro- 
posals and delivery schedules! 
Your inquiries will be given 
prompt attention . . . and Con- 
tinental’s standardized equip- 
ment will get you into action 
~-+ fast! 


@ @ @ the modern, low-cost 
“*packaged"’ method of supplying 
power. This Continental installa- 
tion is a 3000 KVA Double Ended 
Unit. With Continental equipment, 
you can coordinate your complete 
electrical distribution system. And, 
Continental craftsmanship gives 
you top performance and appear- 
ance value. 


Born 


ELECTRIC EQUIPMENT CO. 


BOX 1055-C, CINCINNATI 1, OHIO 


. manufacturers of 
one of the most complete lines of 
Electrical Distribution Equipment 


Send for 
literature and standards 


Specify Continental . . . with Confidence! 
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Gate Operator (17) 


Sliding gate operator, Model LSG- 
Series, features the magnetic remote con 
trol, which allows drivers to open and 
close gates from moving vehicles equipped 
with Robot coil. Driveway lights can 
be synchronized with all remote controls 
The commercial door operator Model 
LSG is available in four different sizes, 
depending upon the square foot area and 
weight of gate to be handled. It has suf- 
ficient adjustment to provide a 60 second 
cycle in either direction, thereby, giving 
90 feet of travel at 1% ft. per second. The 
speed of gate travel can be altered in field 
by changing size of motor and drive 
pulleys. Eleven different types of remote 
controls are available: toggle switch; one, 
two, and three pushbutton stations; key 
switch; pull switch; foot-pressure ; drive- 
over; photoelectric eye; magnetic ground 
switch; and automatic reversing safety 
control. 

Robot Appliances, Inc., 13165 Prospect 
Avenue, Dearborn, Michigan. 


Wall Fan (18) 


New Motordor wall fans, No. 11, 10- 
inch diameter and No. 80, 12-inch diam- 
eter. They feature the insulated, motor- 
ized Motordor operated by a remote con- 
trol switch which actuates a_ reduction 
gear mechanism, opening the Motordor 
as the fan starts and remains closed when 
fan is not in use. Finish of “Fantom- 
Gril” is chrome plated or white enamel. 
It also features an adjustable wall sleeve 
for various wall thicknesses. The No. 
11 fan moves 600 cfm and the No. 80 
moves 900 cfm. Both are equipped with 
non-radio interfering, 1550 rpm, 115 volt, 
60 cycle, ac motors. 

Broan Mfg. Co., Inc., 1669 N. Water 
St., Milwaukee 2, Wis. 


Solvent (19) 


A new solvent called Shaler Generator- 
Motor cleaner, cleans electric motors and 
generators while they are still assembled. 
Motors and generators can be cleaned two 
different ways, with this solution: (1) 
A motor can be completely submerged 
in the cleaner, then plugged into electric 
current and allowed to run for from 
three to five minutes. The motor is then 
removed from the dip tank and dried 


. FEBRUARY, 1953 





Cleaner may 
ide ol a motor, 
Motors which 

y submerged in 
*s, flood, etc., may 


oS 
aKING . 


Waupun, Ws 


beaut 
simply. hack 


PEER-LITE 


MODERN AS TOMORROW IN DESIGN AND LIGHTING EFFECT 


Peer-tite fixtures offer great flexibility. 
(20) Pattern Planning is unlimited ~ you can form 
Controls T, H, O, +,...any design you wish. 
The nev at. UIP sensitive static 


aaaie il ied, nis Saeeieek iadalall peer-tits hos 20% uplight. Top plates for 
th sgptrccc gai anit bis 8 100% downlight can be provided. Luminous 


unit employs a silicone impregnated glass side panels add beauty and comfort. 
cloth diaphragm allowing operating at For + 3 or 4 lamps— 4’ or 8’ long. 


high or low temperatures over long 
periods of time. Controls are for applica- 
tion on very low pressures where regula- 
tion is required in inches of water. Units 
are of small physical size, obtainable in 
ging from 0-in. to 

20-in. of water pressure with range ad 
justment and with fixed differentials from 
yroved by Under 

10 amp 125 volt 

Installation re 

mount on a ver 


PEER-LITE with GrateLite — 
a truly beautiful team 


Company, 
[sland City 2 
SEE HOW VERSATHE PEER-LITE IS: 
louver or glass diffuser you may 
can be supplied: GrateLite*, eggcrate, 
High Speed Silver (21) Albalite, Flutex, Optilux, also 
All types of electrical connections or *U. S. & Can. Pats, Pend, prismatic lens bottoms. 
ints including aluminum can be made Trademark Registered 
speed silver. Its 
and molecular bond 
erheating and volt 
creases current Capac- 
inates fire and ex 
ve applied any 
bled or unassembled 
lirectly from a 6 
yr booster, from ¥- 
Work is a q 
a cca bi” May we send you our folder 900-A? 


with Rapid 


Process, i 


Chicago §, THE EDWIN F. GUTH CO. + ST. LOUIS 3, MISSOURI 
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FURNAS 
Motor-Mount 
STARTERS 


These magnetic controls may be 
mounted on the motor outlet-pad 
face to provide sturdy, safe, out- 
of-the-way installations AT ANY 
MOTOR POSITION. They're a final 
solution to the direct-to-motor 
mounting problem and an excel- 
lent idea for machines and equip- 
ment having limited space 
Motor Mount Starters and Con- 
tactors are ready for immediate 
delivery in Furnas sizes YC, YD and 
YE up to 10 hp. Write Furnas 
Electric Company, 1067 McKee 
Street, Batavia, Illinois. 


Cie) 


ONLY A SINGLE 

FURNAS ADAPTER 

PLATE is required 

for motors with out- 

let-pad face in the 

vertical position or 

at ony angle up to 

45 degrees from the 

vertical. THE FURNAS COMBINATION ADAPTER 
BOX and either the reversing or non- 
reversing adapter plate accommodates 
motors with outlet-pad face in the hori- 
zontal position or at any angle up to 
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Brush Cutter (22) 


An electric saw for cutting brush and 
undergrowth which hampers right-of-way 
clearance 


motor 


It has an air-cooled, two-cycle 
Circular saw blades can be re- 
placed in seconds The entire machine, 
easily carried by one man by a sling 
suspension type belt, weighs 35 pounds 
No moving parts of motor are exposed; 
there is an angular bar which prevents 
operator from moving into blade; there is 
an engine throttle located at hip for 
quick engine control, and an automatic 
clutch disengages saw i 
idling. 

Brushmaster Saw ( 


Street, Keene, N. H 


when engine is 


ynpany, 290 West 


(23) 


\ new electric automatic clothes dryer, 
Model DE-52. Selecto-Matic control op- 
erates on degree of dryness required by 
means of a humidity temperature control. 
Thermostat automatically shuts off heat- 
ing element when exhaust air temperature 
reaches 185° F or 135° F. Motor shuts 
off when temperature inside dryer has 
dropped another 25°. Circle-Aire drying 
features vacuum or suction system. Open- 
type nickel-chrome wire coil mounted on 
porcelain insulators 


Clothes Dryer 


provides overhead 
radiation, removing 10 lbs. of water per 
hour. Clothes are sanitized by germici- 
dal, infra-red rays. Weight is 170 Ibs. It 
has a l6-inch front. Heating element is 
4500 watts, 230 volt, cylinder-opening. 
Motor is 1/6 hp, 115 volt, 60 cycle ac, 
with thermal overload protection. Price 
1S $249.95. 

Easy Washing Machine Corp., Syra- 
cuse 1, N. Y. 


Freezers (24) 


Low temperature testing is practical 
for any size laboratory or test department 
with the new XV-70 Series industrial 
chilling machines Unit will hold any 
temperature from 10 to —70 degrees 
F. and has a thermal capacity of 550 
Btu per hour. It is available in chilling 
chamber sizes ranging from 5 down to 
1.5 cubic feet Since unit is designed 
primarily for testing, the largest chilling 
chamber dimensions are 30-in. by 18-in 
by 16-in. deep. Of all-steel construction, 
XV-70 has a chilling chamber wall of 
3/16-in. steel to facilitate the handling 
ot heavy or sharp-edged metal parts. 

Sub-Zero Products Company, 3930 
Reading Road, Cincinnati 29, Ohio 


Switch (25) 
Dis-ruptor 
switch for 600 volt ac or de service, com- 
bines the functions of disconnect and load 
interrupte1 With iis are-ruptor cham- 
ber and quick-make, quick-break mech- 
anism, the Dis-ruptor offers safe, positive 
load interruption 


\ new metal enclosed 


Switches are available 
in ratings of 400, 600, 1200, 2000 and 
3000 amperes—two-pole or 


without 


three-pole 
units with or provisions for 
“Amptrap” fuses 

Delta-Star Electric Division, Hl. K 
Porter Co., Inc., 2437 Fulton St., Chicago 


12, lil 


Door Control (26) 


An electrically operated hydraulic door 
control, called “Invisible Dor-Man”’. It 
opens any type of door (glass, wood, or 
metal) the instant a person steps on the 
carpet leading through the doorway. The 
door remains open until the person has 
walked through, and then closes with a 
two-speed action That is, the initial 
closing speed is reduced during the last 
few inches of closing to assure noiseless 
operation. These speeds are adjustable 
at time of installation. The new system 
consists mainly of the door control mech- 
anism which is concealed in the floor, and 
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Westinghouse Panelboards provide modern, labor- 
saving control of lighting and appliance branch cir- 
cuit power distribution, electrically and mechanically. 

For instance, no guesswork is required to deter- 
mine the connections between branch circuits 
and main bus on standard 3-phase, 4-wire lighting 
Panelboards. Each circuit and the bus to which it is 
connected is clearly, permanently identified. Eliminates 
time-consuming ringing-out of circuits. Simplifies 
installation, wiring or rewiring for future 
circuit changes. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


120 » Circuit breaker panelboards, 


of course, but... 


For the quality that delivers power effectively, cuts 
outage time, speeds installation and maintenance, look 
to Westinghouse Factory Assembled Panelboards. 

More facts? Call your Westinghouse Distributor, 
or write for DB-30-930, Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, Pennsylvania. 

J-93476 


you can ee SURE...1F 18 
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“RiGee” means 
most service for 


your money 


You simply can’t beat 
this new 


Feibeaim 


Spiral for smooth 
easy reaming 


4 This new improved Spiral reams burr from conduit or pipe 
as fast and cleanly as if they were wax ...and makes quick 
work of enlarging conduit box outlets or cutting holes in 
sheet metal—and does it without chatter. 


improved ratchet handle—cutting edges of heat-treated 
tool steel for long service. You can’t beat it for perform- 
ance. Buy at your Supply House. 


Remember also FRRIIXLID LonGrip Reamer with extra-long taper. 


THE RIDGE TOOL COMPANY @ ELYRIA, OHIO 
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Clothes Dryer (27) 


\ new automatic electric clothes dryer. 
It features waterfilm drying action; 
safety door; full-opening door; variable 
heat control, flexible timer; double in- 
sulation; and moisture proof heating 
units. Dimensions are 36 inches high, 
31% inches wide and 26% inches deep. 
Capacity is 18 pounds wet clothes, 9 
pounds dry clothes Door switch shuts 
off heat, motor and timer when door is 
opened. A 40-watt bulb lights dryer in- 
terior when door is open. Weighs 211 Ibs. 
Rating is 230 volts ac, 60 cycle, 4800 
watts. Motor is 1/6th hp with built-in 
overload protection 


The Maytag Compa 


i 


Product Briefs 





(28) A half-wave rectifier designed 
for use in high-voltage rectifier circuits 
has been added to the industrial tube 
lin of General Electric Company, 
Syracuse, N. \ (29) An elec 
tronic repeat cycle timer suitable for 
regulation of automatic machinery, 
ampling, valve pacing and heat sealing 


as well as laboratory testing such as 


cycling and refluxing, is available 
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CONNECTION § 


THE FINEST TERMINAL 
CONNECTION ON THE MARKET 


: me 7s 
— 100% relative conductivity uf ie 


— Cannot loosen or corrode Rp 
— Unequaled mechanical prop- om » : ' 
erties 


— Installed with inexpensive 
lightweight equipment 


am 


The Answer to Design Problems and Special Applications . | 


ey Ve Tielcmiel, Bi iiteliis ys 


ERICO PRODUCTS, INC. 


2070 E. 6lst Place « Cleveland 3, Ohio 
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TAL 


PORTABLE 


BENDERS 


4a 


ee 


Mir. 4s 
ase, 


THINWALL or RIGID CONDUIT” 


FASTER © 





ee 





You can earn bigger profits by reduc- 
ing up to 80% the number of elbows 
and couplings otherwise needed. Save 
on cutting, threading and installing. 
This is possible with a Tal, because 
Tal Portable Benders make any de- 
gree bend in one setting without shift- 
ing the conduit . . . and do the job 
faster! 


No guesswork for offsets, long sweeps 
or any other bends. No experience 
necessary to make accurate, wrinkle- 
free bends quickly, right on the job. 


No spoilage. Bend indicator assures 
identical repeat bends without meas- 
uring. 


Actual bending time of a 90° bend 
in 3” conduit with a motorized Tal 
Bender—1 minute, 51 seconds. Other 
sizes in proportion. Assembly time of 
a Tal Bender (2 parts only)—less than 
1 minute. 


Learn today how you can earn more 
money and handle more jobs with 
a Tal Portable Bender. 


TAL 6-WAY HICKEY FOR RIGID CONDUIT 


Exclusive design of the six non-slip 
bending jaws assures perfect elbows, 
offsets, loops, saddles, stubs and sets 
in close quarters or on open slab 
work. No effort, no kinks. The bend- 
ing jaw grooves of this “Safety-First 
Hickey” are slip-proof, and long 
safety neck prevents it from breaking 
at the threads. Has extra stub hole 
for bending conduit protruding from 
concrete. Guaranteed for life against 
breakage. 


Nos. Size 
50 ry 
75 a4” 


Weight 
3! 2 Ibs. 
5 lbs 


100 < 8! 5 Ibs 


{ 


ax 


Package Price of Ten 


$3.10 ea. 
3.90 ea. 


Package Price of Three 
ea 


Unit Price 
$3.70 ea. 
4.65 ea. 


7.95 ea. 





COMPLETE LINE OF BENDERS 


For rigid conduit up to 5 inch and small Combination 
Production Benders for Rigid and Thinwall Conduit, 


for 42" and 34”. 
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Wilson & Co 
N. J..... (30) American Mercantile 
Co., Inc., New York City, has an 
nounced a new sub-miniature soldering 
instrument, known as ORYX, which 
is suitable for low-voltage soldering 
in the electronics field. 


from F, C Chatham, 


(31) The Jasper Blackburn Corpora 
tion, St 
chemical increasing the 
mechanical efficiency of split-bolt con- 
nectors made of copper alloys : 
(32) Mall Tool Company, Chicago 19, 
Ill., has introduced a new model 4EW 
electric impact wrench. . (33) Cen 
trifugal blowers in models to meet a 
wide variety of air-moving needs have 
been added to the line of fans and 
blowers manufactured by Hartzell Pro 
peller Fan Company, Piqua, Ohio 


Louis, has anounced a new 
process tor 


(34) Service Metal Fabricators Com 
pany, Hills, 
marketing a new constant temperature 
control bath machine that will maintain 
any desired temperature within 4 de- 
gree F. maximum variation. .... (35) 
The new Utica angle locknut pliers 
No. 750-8 in 
for electricians 
outlet boxes; 


Beverly Calif., is now 


does three special jobs 

it tightens locknuts in 
removes burrs from steel 
tube or conduit, cuts and skins rubber 
covered wire. Manufactured by Utica 
Drop Forge & Tool Corporation, Utica, 
N. Y. .... (36) Kapner Hardware, 
Inc., New York 29, N. Y 
duced 


has intro 
a testing tool that permits in 
stant tracing of cause of trouble in the 
high voltage section of any TV re- 
ceiver. 


(37) Bantam-sized Class “S” relays 
manufactured by Automatic Electric 
Sales Corp., Chicago 7, Ill, are now 
available in a new small hermetically- 


sealed enclosure. 


(38) The Maxaw 800 saw with 8% 
inch blades has been introduced by 

Corp., 4740 N 
Chicago 40, Ill 


Cummins-Chicago 
Ravenswood Ave., 


INSPECTION ACTIVITY in the Rockford, 
lll., industrial area gets attention of: 
(L to R) electrical contractor Roy F. Diehl, 
inspector W. M. Schoknicht and electrical 
sales supervisor S. A. Coxhead, both of 
the Central Illinois Electric and Gas Co., 
at Rockford 
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BUS DI 


IIs 


FLEXIBLE 


“It’s So Flexible To Plant Layout...” 
says The Randall Company 


The Randall Company officials stated, “It’s so flexible 
to plant layout and production line shifts that it’s just 
what we need for future changes and expansion.” 

“The ease of installing your Bus Duct was amazing 

. it saved us both time and money,” said the con- 
tractor, Mr. Edward P. Fogarty, President of Fogarty 
Electric Company, Cincinnati, about this job. 

This large installation of Westinghouse Low 
Impedance and Plug-In Bus Duct is in the Randall 
Company plant at Wilmington, Ohio. It is assembled 
from standardized sections that allow rapid disman- 
tling and reassembly without waste of time; duct is 


fully salvageable. 


wiG! 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Up to 5,000 amperes, Westinghouse Bus Duct pro- 
vides more power per pound of equipment than any 
system of wireway, cable or conduit. Four types are 
available to handle all load requirements, meet all 
service conditions in your plant or building from 
power source to outlet. 

Get complete facts by calling your Westinghouse 
Distributor or write for B—5835, Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

J-30108-A 
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Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


Now Better Than Ever! 


Contractors’ favorite for almost 30 years, IDEAL 
“Wire-Nuts” have been improved and ag cite to 
give you still greater advantages and ease of use: 


New phenolic compound shells ate stronger — have 
higher dielectric .. . New buttress threads guide wire 
insulation snugly into generous skirt... New knurling 
makes it still easier to screw down “‘Wire-Nuts” for 
shake-proof, pull-proof splices . . . New automatic 
machine assembly and inspection eliminate all chance 
of imperfection due to human error. 


Only IDEAL makes “Wire-Nuts”—the per- 
fect time-tested connectors that protect your 
reputation. Be safe and sure on every job— 
USE “WIRE-NUTS.” 


@ Sold Through America's Leading Distributors 


L 


134 


MAIL FOR FREE SAMPLES 


IDEAL INDUSTRIES, Inc. 


104] Park Avenue, Sycamore, Illinois 


Please send FREE SAMPLES OF IDEAL 
“Wire-Nuts.” 


Spliced for Lifel 


Contractors sizes 748 and 
76B are fully approved 
as pressure cable connec- 
Nome tors for general use in 
all types of branch cir- 
cvit wiring. 


Company 
~N 


~ 


~ 
Ctiy Zone State ~ 


Address 


CATALOGSand 
BULLETINS 


(39) TimincG Revays, including dash- 
pot, pneumatic and electronic timers, 
are illustrated and described with op- 
eration and engineering data in 16 
page bulletin showing various en- 
closures and a chart for selecting tim- 
ing relays. Allen-Bradley Company. 


(40) INCANDESCENT LiGuTinc for 
commercial interiors is the subject of 
60-page catalog on planning and speci- 
fying installations, including product 
illustrations, performance _ statistics, 
lighting calculations, mechanical con- 
struction with cross section drawings, 
installation methods and general en- 
gineering data. The Art Metal Com- 
pany. 


(41) WurinGc REELS, extension cord 
reels, store room reels, wire meters, 
joist boring machines, knockout trim- 
mers and reel lifts are illustrated, de- 
scribed and priced in 8-page catalog. 
Hykon Mfg. Co. 


(42) INstRUMENT Motors, synchro- 
nous and non-synchronous, timing 
motors and gear motors are illustrated 
and described in 10-page bulletin, in- 
cluding temperature controls, rating 
charts and mounting dimensions. Glea- 
son-Avery Inc. 


(43) INpusTRIAL LIGHTING is the 
subject of Bulletin No. 8 in the “See 
Better—Work Better” series, covering 
the concept of balanced brightness and 
sufficient light over the work area and 
pointing up improved industrial light- 
ing techniques. General Electric Co. 


(44) CuRRENT TRANSFORMERS, indoor- 
outdoor, are illustrated and described 
in 12-page application guide on trans- 
formers with ratings of 200, 400, 600 
and 800 amperes, including wiring dia- 
grams, burden accuracy charts and 
primary conductor data. General 
Electric Company. 


(45) SpectaL EQuiIpMENT, coordi- 
nated process controls and panelboards 
are discussed in 4-page bulletin on new 
organization specializing in their de- 
sign, engineering and building. Equip- 
ment & Controls Engineers Inc. 


(46) INspPEcTION EQuIPpMENT, includ- 
ing microscopes, illuminating magni- 
fiers, inspection lamps, micro-light 
kits, heavy duty miniature lamps and 
other inspection aids, are illustrated 
and described in 8-page bulletin, with 
specifications and application data. 


S| Arthur S. LaPine and Co. 
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(47) ComMMUTATOR CATALOG contains 
28-pages of specifications, sketches and 
data sheets on vertical face and hori- 
zontal and commercial ac-dc type com- 
mutators, including complete indexing 
of various commutators to motor manu- 
facturers, and technical data charts. 
The Kirkwood Commutator Co. 


(48) ErectricAL INSTRUMENTS are 
listed and illustrated on reference data 
sheet, covering instruments for meas- 
uring insulation resistance, ground, 
earth and soil resistance, high poten- 
tial dielectric strength tester, volt- 
ohm-ammeters, current transformers 
and special instruments. Associated 
Research Inc. 


(49) METALLIC RECTIFIER power con- 
version units are illustrated and de- 
scribed in 8-page bulletin, covering 
design, performance, circuits, applica- 
tions, dimensions, ratings and weights 
on units rated 125 and 250 vde, up to 
300 kw. General Electric Company. 


(50) RLM Book et contains ques- 
tions and answers about the RLM 
Institute, its specifications, certifica- 
tion procedure, tests, purposes and ad- 
vantages. RLM Standards Institute. 


(51) Heatine by electric blast coil 
heaters is the subject of 10-page cata- 
log, with illustrated descriptions of 
units, construction details, specifica- 
tions, magnetic contactors and applica- 
tions. Industrial Engineering & 
Equipment Co. 


ce 


(52) Luminous CEILINGs as the dif- 
fuser for heating and air conditioning 
systems is the subject of literature 
covering the theory, construction and 
application of air-flow systems using 
acoustical ceilings of luminous panels 
to form the plenum chamber and air 
diffuser. Luminous Ceilings Inc. 


(53) FLuorRESCENT LUMINAIRES, two- 
and three-lamp units for surface 
mounting, are illustrated and described 
in two-color 8-page folio, with speci- 
fications, distribution curves and 
construction details on units with 
either louver or diffusing glass shield- 
ing, and luminous side panels. Gruber 
Lighting. 


(54) Conrrot CENTERS are illustrated 
and described in 3l-page application 
booklet on centralizing system controls 
in one group of enclosures, including 
the electrical components of various 
system control centers and a building- 
block plan for laying-out centers. 
Westinghouse Electric Corp. 


(55) Masonry DriLts to speed an- 
choring or installation of machinery, 
equipment, ducts, apparatus, ironwork, 
conduit and pipe are illustrated and 
described with accessories in 4-page 
bulletin. Tilden Tool Mfg. Co. 
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Let IDEAL Tools Save 
Time and Cut Costs on 
Every Wiring Job.. 





FISH TAPE, REEL AND PULLER resem: n0. 1.290.045 


3 tools in 1— 


Cuts Fishing Time 
in Half! 


Even long conduit runs are easy to 
handle when you have the BIG, sure 
pull afforded by an IDEAL Reel and 
Puller. Tape is always under safe con- 
trol—in the conduit or locked in the 
Reel—easy to reel in or pay out— 
can’t kink or spring loose. Complete 
with tape of finest flat spring steel, oil 
tempered. Five stock sizes and lengths 
—— 50’ to 200’. 





FLUR-TEST 


Fluorescent Fixture 
Tester 
Shows Source of 
Trouble, Right at 
the Fixture! 
Saves time and effort 
in testing fluores- 
cents. Shows in just 
a few seconds, right 


% at the fixture whether Stripper 





i failure is in the fix- 4 P 
ay ture circuit, the tube Strips Clean, Strips 
or the starter. Pre- Fast and Saves on 
pe needless dis- Wire! 
ard of gc 
Models fen Peme! The rugged, all- steel 
85-100 watt fixtures with exposed stripper that has been 


starter or with adapter for starter be- . aap of elec- 
hind tube. tricians for years to 


speed up and simplify 
stripping of stranded 
Wire Pulling or solid wire. Easy to 
LUBRICANT use as pliers. Auto- 
matic stop positively 
‘Provides a film of] prevents crushing of 
lubricant that speeds stranded wire. V-notches on blades save 
§ up wire pulling and wire by eliminating accidental scoring 
protects insulation] or cutting of wire. Portion of hard- 
‘ against strains and} ened, replaceable blade also serves as 
breaks. Makes it a wire cutter. Six sizes handle all wire 
easier to add wires] gauges from 8 to 30. 
to conduit already 
containing wires or 
to remove wire from ( FREE CATALOG 
conduit. Non-corro- S ———_ DATA 
sive, non-combusti- 
ble and non-injurious to hands or s IDEAL INDUSTRIES, Inc. 
clothes. For lead or plastic covered / 1041 Park Avenue, Sycamore, Illinois 
wire or cable. (Not for asbestos / — Piease send catalog data on: 
covered wire.) Quarts or gallons./ [] Fish Tape, Ree! and Puller 
(1) “E-2"' Stripper 
IDEAL WIRING TOOLS Fi (1) Wire Pulling Lubricant 


() FLUR-TEST 
ARE SOLD THROUGH 7 
AMERICA’S LEADING — 7 
7 COMPANY 
DistRIBUTORS =F») 
=” 
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U.S. ROYALASTIC keeps 


junction boxes neat and uncluttered 











Non the slender, easy-to-get-at splices in 
this junction box. U.S. Royalastic Vinyl Tape 
is the secret—it does the work more neatly 
and quickly than ordinary tape in just one 
wrapping. Royalastic provides much more 
dielectric strength and mechanical protec- 
tion. It stretches up to 200%, clings snugly 
on all irregular shapes. Excellent resistance 
to water, oils, acids, alkalies, corrosive 
chemicals, and weathering. 

United States Rubber Company is now a 
single source for every electrical tape. In 
addition to U.S. Royalastic, there is U.S. 
Security Friction Tape, and U.S. Security 
Rubber Tape. 





7”. | 
UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every question 


and every answer published we pay $5.00. 


Reader’s Quiz 





Stroboscope 
QUESTION 


department 


J2 ) 


; 
Has 


Our mechanical 


been encountering 


considerable trouble with mesh- 
master 
build a 
hecking gear m op 
Can someone give me details 


WD. 


gear 
SPet ds The 


has sh We to 


ing under vari 
mechani 
‘ strobose ope ne 
eration 


this ustrument 7 


ANSWER TO J22—T have 
that 
used it for the past 
check the 


a machine 
and | 
several years to 
different kinds 
nothing more than 
Robbins & Myers Uni- 
for both ac and de current 
| 3000 
idapted to both 
small 
switch three speeds 
I started trom there ‘irst I dis 


connected the 


works pertection have 


spec of 
I 
achinery. It 
ordinary 
al fan 
Che number of the fan motor is 
This fan and 


there is a 


switch and 
in its place | bstitut a 200 ohm 


rheostat winding. By 


working the ‘ostat I can vary the 
to make it 


any 


speed ot match 
the speed of 
by placing the 


machine and 
per diagram 


“AL_P 


halt or motor 
being examined 


The eye of pers 
moking exominotion 


the 
machine or 

still or | 

turn slow or fast and in 


1 
t 
lirection 


blades of 

was standing 

ake it 
ither | h and thereby 
check any fa find. H.A.B.G. 
ANSWER rO J22 ircuit of a com 
, easily constructed and economical 

21 tube 
provides a 
reasonably strong source of light for 
checking machinery while in 


stroboscope 1S show1 Phe It 


cold-cathou and 


has a 
opera- 
tion. The tube rectifies the line voltage 
and during each positive the 
gives off a light. 

rob scopically 
synchronized 


motor that is operating in synchronism 


half of 


ac cvcle pulse ot 


This pulsing light will st 


stop the motion ot a 


with the line frequency. Stroboscopes 


have many uses in electrical main 
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ae 


tenance Location of 


noisy machine parts zg 
rive belt slip; 4) 
to locate de 


5) Checking progressive grind 


including: 1 
) 
| 
i 


wear; 3) Measuring « 
Checking spring action 
tects } 
ing operations on commutators; 6) 
\djusting color register in printing; 
7) Location of any faulty part causing 
lack of efficient performance; 8) 
Watching cutting 


sources of faulty work; 9) 


ope rations 
liming of 
anv mechanical operation; 10) Testing 


electric clocks, time switches, timers, 


business time machines, generators and 
phonograph 


stroboscope Wii! make it 


motor n general any 
possible to 
operation in 


observe any machine 


slow motion while the machine 1s op- 


erating at high speed.—L.W.F. 


Testing Selenium 
Rectifiers 


QUESTION K22 
of testing s¢ 
ve tried sei 

that 


unde? 


the best 
rectifiers? 
eral ways, but many 
check good are not 
load Is there an 
casy way to repair these rectifiers in 
S.R. 


IVhat ts 


enim 


fimes those 


satisfactor\ 
/ 


] } , 7 
the shop 


ANSWER TO K 22 


rectifier 


Every selenium 
hould be checked monthly fort 
best service. Rapid check with high 
range ohmmeter for de resistance one 
direction; then reverse leads, which 
Good 
infinity on 
the 

Rectifier te mperatures 
should never exceed 95 deg. F. Check 


of maximum 


two resistance values 
‘rs will show almost 
test and less than 100 


her direction, 


ohms 


for overvoltage in exces 
rating which can damage rectifier and 
unit. Past will 
be shown by small solder beads on disc 
undersides. like 
and on 
the selenium coatings will show places 
where selenium has shorted through. 


1 


The “smell” test will rapidly indicate 


| } : 
overheat overheating 


Rough blemishes 


blisters near pressure washers 


) Checking gear 


to locate 


where the selenium has been damaged 
due to the pungent gas liberated by 
heated Check volt-ampere 
efficiency with ac wattmeter and moy 


selenium 


voltmeter and ammetet 
Efficiency should be between 65° and 
85°) depending on circuit. Load curve 
should be fairly flat from 200% to 850% 


Ing coil de 


Single phase selenium units to capac 
itor or battery 


rated 


load are usually de 
about 20°) for rectifier 
current against average current value 
Aging rectifier resistance 
reducing de voltage output from 5% to 
10% depending on service. Rectifier 
transformers usually have taps to in 
“raw” ac Aging effect also 
lowers efficiency. New units connected 


te 


high 


mcreases 


crceasc 


» aged stacks may cause current and 
voltage unbalance because forward and 
inverse resistances are different. With 
usual rating at 95 F, at 131 
IF rating drops to 650%. Check for 


which can 


rectifier 


fumes 
trouble In 


corrosive cause 


corrosive atmospheres 
rectifiers can be immersed in oi]. Check 
for mechanical abuse 
Check for 
Test 


cessive 


damage and 


support or frame grounds 
each terminal to ground. Ex 
dirt and moisture can cause 
lowered resistance in stacks and short 
circuits. If a rectifier has 
been idle for a long period Or operated 
at low 


selenium 
inverse voltage, inverse resist 
When 
applied, the inverse current 
abnormally 


ance decreases full current is 
will be 
several minutes 
until normal resistance returns. When 
returning to should 
gradually. Intermittently 
designed units should never be oper 


ated L.W.F. 


high for 


service, voltage 


he applied 
continuously 


ANSWER TO 
fiers have a destroying 
that 1s 100° and 


C. Selenium rectifiers have 


K22—Selenium recti 
temperature 
160 degrees 
very little 
mass, and a fusetron can protect them 
and them to operate between 
60,000 and 80,000 hours before the for 


ward 


between 


allow 
doubles. Selenium 
rectifiers can be damaged by mercury 
vapor and external heat. They are 
tested by measuring the voltage drop 
under load, at the voltage that they 
have to use during normal operation. 
ty applying correct de voltage and 
current, you can see if the voltage drop 
in the forward direction and the leak 
age in the reverse direction meet your 


resistance 
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How to get more Troffer Lighting Business... 


has to do. Concerning repairing these 
rectifiers in the shop I would suggest 


| that you should get the G.E. 28 page 

book, No. GE. T. 2350, called G.E, 
selenium rectifier stacks, and practice 
on damaged rectifiers —H.S. 

| Measuring Secondary 


Moderately-priced, Quality Troffers available in over 90 different Current 
units (including matching spots) for Every Lighting Application! QUESTION 122—How may the sec- 


- ss ondary current be measured in a large 
a wound-rotor motor? For example, a 
500 hp, 505 rpm, 2200 volt, 120 amps, 

3 phase, 60 cycle wound rotor motor, 

493 amps secondary (full load) 

—W .E.T. 

ANSWER TO L22—The secondary 

current may be measured by using a 

tong test type ammeter 600 amp scale, 

or by using a portable current trans- 

former 300/5 ratio and a 5 amp meter. 

Che conventional clamp coil ammeter 


may also be used.—R.W r 


ANSWER TO L22—Assuming the 
rotor leads are readily accessible two 
practical methods are available as 
follows: 1. Using a clamp-type am- 
meter of which a number are avail- 
able on the market with suitable scale 
hes GE: 2. For greater accuracy use a split 


CURVED ALBA-LITE GLASS OR CORNINGLENS _— FLAT ALBA-LITE GLASS OR CORNING LENS core transformer which can also be 
obtained from a number of manufac- 
turers with ratios to suit. There is 


When you “sell Garcy”’, you’ve got what the customer wants... at 
the price he wants to pay! And there’s no better way to clinch those 
worthwhile lighting jobs! Garcy fixtures are available in a variety to 
satisfy virtually every lighting requirement; special installation features 
enable them to go up quickly and easily; and Garcy quality assures 
lasting efficiency and trouble-free dependability. No matter how you 
figure it--the way to get more troffer lighting business is to sell Garcy! 


no reference to the rotor voltage and 
care must be taken to guard against 
contact of the secondary leads if this 
voltage is high, say exceeds 250 volts. 

The ads in the November issue of 
E.C. & M. on pages 2, 26, 232 and the 
41st page of the WESCO Section 
Check these features ought to, in a measure, enlighten 
Extension units (for contin | \WE.T. as an initial informative vis 
vous runs) have open wire- ; . 

Arde : ualization—C.O.D 

way ends, simplifying wir- 
ing connections. Coupling 
plates provide simple, 
bolt-together installation 
ond assure straight-as-a- . 
die-alignment. Lengths of Regulating Alternators 
troffers are exact multiples | ae 
of lamp lengths—fit easily QUESTION M22—An alternator 
into ceiling openings. rated at 300 amps per leg, 220 volt, 


Louver is punched and 
formed from one piece of 
metal. Louvers or glass 
frames hinge down or can 
be removed without tools. 


Matching square Spot-A- 
Lite units use Par-38 Spot 
or Flood Lamps. Univers- 
ally adjustable. Use be- 
tween or at ends of troffers 
in runs. 


Plaster frames have open- 
ings for attaching mount- 
ing saddles, automatically 
aligning saddles with 
knockouts in tops of trof- 
fers. 


Write for Catalog No. 1-110 


GARDEN CITY PLATING & MFG. CO. 
1740 N. Ashland Ave. 


Chicago 22, Illinois 
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100 kw is excited by a dc generator 
at 115 volts and 28 amps What would 
be the most practical way to regulate 
the ac voltage? Furnished was an 
ohmite rheostat to msert in the ex 
citer field circuit, but on heavy motor 
starting loads, it would have to de 
pend on the diesel drive motor to re 
sume the original voltage, which would 
probably be a long, low voltage start- 
ing period.—E.H. 


ANSWER TO M22—The most prac- 
tical way to regulate the voltage of 
this generator is with a voltage regula- 
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WEATHERPROOF 
DUPLEX OUTLETS 


For Complete 
Protection 


Install P 2 S 4527 


Features .... 


NEW TYPE POSITIVE LATCHING CAP (see 
illustration) will not become loose, yet can be 
unlatched with an easy turn. No threads to 
cross or catch. Serrations on cap allow a 


firm grip. 


PLATE AND CAP are cast of the finest aluminum 


alloy, especially treated to withstand extremely severe 





conditions, such as imposed by Navy salt spray tests. 





COMPLETE PROTECTION agoinst the elements is in- 


sured by fine quality cover and plate gaskets. 


DOUBLE GRIP OUTLET is our "13202," P&S-Despard 


type outlet — Meets Government Specifications. 


P&S 4527 is just one device in the complete line of P&S 
Weatherproof Devices, featuring T-rated switches and 


double-grip outlets. 


Specify and install these precision-built, specification 


type Weatherproof Devices for long-lasting, depend- 





able service. 


‘Write Dept. M for complete information 


PASS & SEYMOUR, INC. SYRACUSE 9, N. Y.- 
New York Office Chicago Office 


71 Murray Street 605 W. Washington Blvd. 
Chan hold ae ee Chicago 6, Ill. 
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Easiest way to 
)}) make a customer 
“T happy — and keep 
him that way! 
) 


Recommend the fans that are easy 
to live with- 


BABY VENT SETS 


Here’s a 
‘“‘baby’’ you 
can install quickly 
almost anywhere or 
move from place to place 

for 1001 blowing or exhausting jobs 
ventilation of toilet rooms, telephone 
booths, hard-to-reach working areas. It's 
rugged cast iron housing is quickly ad- 
justable to any discharge position. The ef- 
ficient multiblade rotor moves a lot of air 
~quietly. Like all “Buffalo” Fans, it's just 
about maintenance-free and everlasting. 
One of many proven customer-pleasers in 

the “Buffalo” line. 


9 


“E” BLOWERS 


These husky blow- 
ers - exhausters are 
popular for furnace and forge blowing, 
line boosting, tool cleaning, cupola 
work. Often, several of these fans in 
an installation are preferred over one 
large fan for their installation eco- 
nomy and operating flexibility. Why 
not write now for the full details on 
these fans that are easy to sell, easy to 
install and easy to live with? 


lo FIRST FOR FANS 
BUFFALO } ohce COMPANY 


520 BROADWAY BUFFALO, NEW YORK 
7/ 5 PUBLISHERS OF "FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


PANEL BREEZO FANS BELTED VENT SETS BELT-AIR FANS 
BREEZ-AIR ATTIC FANS tL BREEZO FANS NV’ BREEZO FANS 


tor of which there are several makes 
and types. It will be necessary to in- 
stall a potential transformer on the 
generated voltage circuit. There are 
two vibrator types of regulators which 
are very inexpensive and should be 
satisfactory for that job. This, of 
course, is assuming that the diesel 
driver is equipped with a reasonably 
good governor. Generally speaking 
any generator, even with proper regu 
lation, will not maintain good voltag« 
during across-the-line starting period 
when motor size approaches 20% to 


25% of generator capacity.—J.C.G. 


ANSWER TO M22—-The regulation 
of modern alternators is rather poor 
being somewhere between 35-40% 
The output voltage can be accurately 
controlled however at all loads within 
reasonable prime mover speed varia- 
tions by the use of a voltage regulator. 
A method is used to automatically 
and quickly adjust the generator field 
current which is done by adjusting 
the exciter output voltage. This is 
done by employing electrically oper 
ated switches which progressively 
short-circuit sections of the exciter 
field rheostat. These switches are op 
erated by a relay which is operated 
by alternator voltage. Today we use 
the means of a rocking type contactor 
voltage regulator. Such a regulator, 
manufactured by any of the major 
companies, will take care of your prob- 
lem 100%. It is not possible to do 
this by manually operating your field 
rheostat and definitely not practical. 
I would suggest getting a proposition 
from one of the suppliers—giving him 
complete name plate data not only of 
your alternator but its companion ex 


citer.—E.A.M. 





Can you ANSWER 
these QUESTIONS? 


QUESTION W22—We had a condi 


tion on running a vertical deep well 
pump on a cooling tower basin that | 
am at a loss to explain completely. 
Possibly some of your readers could 
help me. The motor on the pump is 
a 100 hp 440 volt squirrel cage in 
duction motor fed by a 200 amp circuit 
breaker and a conventional magnetic 
motor starter. The motor is started 
by momentary contact pushbuttons. 
The motor is normally fed from the 
power company, but it has an auto- 
matic transfer switch that will throw 
the motor over on a 1000 kw diesel 
generator in the event of power fail- 
ure. The transfer switch was manu- 
factured by the Automatic Switch Co., 
400 amp. Bul. No. 908 Serial No. 
B18087. It transfers automatically 
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trom the power company to the diesel, 
but to transfer back to the power 
company a reset button must be 
pushed. The unit was tested by switch 
ing off the normal power which 
threw the pump onto the diesel. The 
transfer to the diesel worked smoothly, 
but part of the time when the transfer 
switch was thrown back to the power 
company the pump made a noise as 
if it was cross phased and the 200 amp. 
breaker feeding it was tripped out. 
Most of the time the transfer was fast 
enough in both directions that the 
magnetic contactor did not fall out. 
\lso the diesel was not synchronized 
with the power company 

[ would be interested in knowing if 
other places have had _ this type 
of trouble with automatic transfer 
switches.—O.B.T. 


QUESTION X22—How can 1 pro 


tect a 5 hp, 3 phase, 230 volt motor 
that is used to drive a laundry extrac- 
tor? It takes almost three minutes to 
bring the load up to full speed. Then 
the motor draws about 11 amps. 
lhe motor has to be started every ten 
munutes.—H.S. 


QUESTION Y¥22—What percent of 


increase in amperes could be expected 
in a meter as it rises in temperature ? 
We have a 300 hp pump motor which 
runs normally, trouble free, until a 
sultry day increases the heat to the ex- 
tent that the breaker opens. The 
thermals are for 67 amperes, full load. 
I increased these by adding jumpers 
of number 22 wire. This did not en- 
tirely eliminate the shut-downs, so 
forced air was used, which eliminated 
shut-downs.—E.S.H. 


QUESTION 222—We have several 
5 hp 440 volt induction motors that 
have been damaged to the extent that 
all leads are broken off and now are 
unmarked. These are nine lead motors 
for 220/440 volt operation. How can 
we identify these leads without strip- 
ping the motor down ?—W.P.R. 


QUESTION A23—Is it possible to 


determine de motor interpole polarity 


without removing the armature from 


the motor ?>—L.W.F. 


QUESTION B23—What type of os- 
cilloscope is best for servicing elec- 
tronic circuits such as found in am- 
plidynes, resistance welders, electric 
eyes and electrical polyphase circuits 
of 600 volts or less. It is not to be 
used for radio or television—M.D. 


PLEASE SEND !N 
YOUR ANSWER BY MARCH 15 





5 LOOK WHAT 
\T. SAYS 
\N THE 


‘a 


DICTIONARY | 





) n. A rough, 
d, sun-baked 
rth America. 


No 
plains of westere Lovet), 


ave 
Preferred as a mount for Fi 
j ts 
because OL! j 





that’s why we call our portable cords and cables 


It has a tough hide of 60% by weight 
Neoprene that is highly resistant to sun- 
light, ozone, oil, acids and alkalis. Certi- 
fied has a heart of 99.9% pure soft an- 
nealed fine-stranded copper conductors 
coated with super-aging Cold Rubber in- 
sulation. Synchro-curing gives it stamina 
and flexibility. Jackets are branded with 
complete data; “BRONCO” repeated 
every two feet makes it easy to measure. 
To get the most dependable, flexible, 
convenient cord made, always specify, 
Bronco 60 Certified. 


TWAS, 


. 


& 


t 


Los Angeles 58, California 
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Pyle-National LE Series (Class 1, Groups C and D) 
For use in locations where highly flammable materials are 
manufactured or handled. 

Rugged, flame-tight cast aluminum alloy housings render 
internal explosions harmless, and insure safe operating tempera- 
tures. Threaded construction permits easy access to interior for 
wiring and lamp replacement. Available in many types and sizes. 











DUST-TIGHT 





Pyle-National DE Series (Class ll, Group E, F, G and Class Ill) 
For use in locations where flammable dusts are present in quantity. 

Strong, one-piece cast aluminum alloy housings are designed 
to exclude dust from the interior and to avoid accumulation of 
dust on the exterior surface. Available in many types and sizes. 





VAPOR-TIGHT 


Pyle-National BO Series and Signal or Pilot Lights 


For use in any outdoor or indoor location subjected to heavy 
concentration of non-flammable vapors, gases, dusts, or moisture. 

Heavy-duty construction with efficient sealing features insures 
exceptionally long-life service. Full line for 10 to 200 watt lamps. 











VAPOR-TIGHT 
PIT FLOODLIGHT 


WEATHER-PROOF 
ENCLOSED FLOODLIGHTS 


Especially designed for re- Sealed against moisture and 


SINCE 1897 


cessed or surface mounting 
in walls or ceilings of pits, 
subways, or other locations 
where heavy moisture pre- 
vails. Reflector can be pivoted 
to adjust the angle of beam. 
Front glass is heat and impact 
resisting. Water drainage slots 
on cover. 


dirt. Constructed throughout 
of cast aluminum and other 
corrosion-proof materials. 
Floodlights retain their origi- 
nal high efficiency output 
throughout an exceptionally 
long-service life with negli- 
gible maintenance and re- 
placement expense. 


THE PYLE-NATIONAL COMPANY 
1344 N. KOSTNER AVENUE * CHICAGO 51, ILLINOIS 


District ‘Oltice and Representatives in Principal Cities of the United States. Export Department: International Railways 
Supply Co., 30 Church St., New York. Canadian Agent: The Holden Co., Lid., Montreal, Toronto, Winnipeg, Vancouver. 


CONDUIT FITTINGS - PLUGS AND RECEPTACLES - TURBO-GENERATORS - GYRALITES - MULTI-VENT AIR DISTRIBUTION 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 

GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
F. N. M. SQUIRES, New York Board of Fire Underwriters, New York, N. Y. 


Emergency Lighting 
Circuit 


QO Is it true that the National 
° Electrical Code does not ac- 
cept the use of a connection ahead of 
the main line service switch for cur- 
rent supply to the emergency lighting 
circuit in the hospital operating rooms? 


J.B. 
A. note following Section 7011 


which that it is recommended 
hospital operating rooms be served by 
a separate and individual service as 
supply for their emergency lighting 
and that a connection on the supply 
side of the main service switch be not 
depended upon for such a_ supply. 
Therefore the Code does not prohibit 
such a connection but rather recom- 
mends that it not be used —G.R. 


You will notice a fine print 


states 


Riveting Motor Control 


0. 


same.—P. P. G. 


Does a Code violation exist 
here? If so, please point out 


A In view of the limited informa- 
e tion shown on the diagram, it 


is impossible to make definite com- 


JIO volt 

tripping 

solenoid 
' 


Riveting rnotor P 


3¢, 220 voit---~ 
Ye hp. 
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mitments with respect to some of the 
features involved with the circuit. In 
the absence of any definite Code ques- 
tion, I offer the following comments: 

According to Section 4322-b a con- 
tinuous duty motor of one hp or less, 
manually started and within sight of 
the starter location, is considered as 
protected by the overcurrent device 
protecting the conductors of the motor 
branch circuit. Since the motor shown 
on the diagram comes within these 
limitations the 15 ampere fuse pro- 
tecting the branch circuit also pro- 
tects the motor and it would be un- 
necessary, as far as the Code is con- 
cerned, to use the thermal overloads 
shown. This comment is not intended 
to discourage the use of same. I 
assume that the manual disconnecting 
means disconnects all ungrounded con 
ductors as required by Section 4406 
and also complies with Section 4402-h 
as to the type required. 

The use of the reversing mechanism 
raises a point which concerns the fre 
quency of operation and the plugging 
of the motor. If this duty is severe. 
the conductors and the motor would 
be subjected to the current inrushes 
due to both starting and plugging cur- 
rents and overheating would result 
which could be in violation of the 
general requirement for conductors 
covered by Section 3191 and 3102. If 


Supply: 4 wire 34 120-208 v. fuses 
15 A. (dual-elernent 
(back-up) 


Manual push buttor 
“accross the /ine starter 


--Neuftral white 


- — Therrna/ over-loads 


_# in. square J” box 


- 


Foot reversing 
switch 


the load involved with the 110 volt 
solenoid is not sufficient to influence 
the operation of the 15 ampere fuses, 
I see no Code violation. It is pos- 
sible however, that this load added to 
the frequent reversal of the motor 
could result in heating sufficient to 
blow this size fuse. If the 4-inch 
square box shown on the diagram is 
one and one half inches deep only 
eleven No. 14 conductors would be 
permitted. The diagram shows twelve 
conductors and unless some of the con- 
ductors ran through the box without 
splice, there would be a Code violation 
of Section 3709. 

If I have omitted comment on any 
other pertinent point, do not hesitate 
to let me know.—B. A. McD. 


Conduit Couplings 


QO Ie are now installing a rather 
© large conduit job and have just 
been advised by the inspector that the 
couplings IT am using have been dipped 
in a lacquer of some kind and that 
therefore they will form an insulating 
link between each section of conduit 
and cannot be used on this job. As I 
already have all the conduit and cou- 
plings and other fittings necessary for 
the entire job on hand, I will appre- 
ciate being advised as to whether or 
not they must be returned.—M.T. 
The inspector is wrong as the 


A. thread on all conduit is pro- 
tected in some manner against corro- 
sion and on many conduits this pro- 
tection consists of enamel. Standards 
governing the construction or manu 
facture of conduit couplings states that 
a coupling shall be protected against 
corrosion in the same manner as re 
quired for conduit and, referring back 
to the section on conduit itself, we find 
the statement that if threads are cut 
after the protective coatings are ap 
plied, they shall be treated to prevent 
corrosion taking place before the con- 
duit is actually installed. The Under- 
writers’ Laboratories also require that 
whenever a lacquer of any type or 
finish other than metal plating is used 
to protect such threads it is necessary 
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On-the-job photo, 
Ace Day & Night Electric Co. 


“60% man-hour savings...15 to 20% 
materials’ savings with Greenlee Hydraulic Bender”’ 


Here's how you trim costs imme- 
diately with a Greencee Hydraulic 
Conduit Bender on the job 
man hours. It saves materials. It 
speeds and smooths up the installa- 
tion in several ways 


It saves 


This has been proved over and over 
again through experiences such as 
reported by Ace Day & Night Electric 
Co. of Inglewood, California. When 
they recently used a Model 770-T to 
bend 1-1/4", 1-1/2” and 2” tubing for 
installation in the Los Angeles Ex- 
position Building, they commented 
as follows: 


“About 60° savings in man hours 
by the use of the Greentree Bender. 
Elimination of material spoilage re- 
sults in additional savings of 15% 


Also, a saving of approximately 5% 
through not requiring fittings. And 
using the bender eliminates need for 
any manufactured bends.”’ 


Let the Greencee Bender make im- 
ane ay savings on your jobs, too. 

‘ith it ome man quickly makes 
smooth, accurate bends in pipe and 
conduit up to §”, thin-wall conduit, 
tubing, bus-bars Compact, portable 

. easily carried to the job and set 
up exactly when and where needed. 
Write for facts today Greenlee Tool 
Co., 1742 Columbia Avenue, Rock- 
ford, Illinois. 


7 ~~ oe 
GREENLEE 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders . 
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Knockout Tools ° Auger Bits and Drills ° 


Cable Pullers . And Many More 


a special investigation be made of the 
corrosion resisting coating to be used, 
the idea being that it is essential it be 
of such type that the application of the 
coupling to the threaded conduit will 
assure both the protection of the 
threads against corrosion and also 
electrical continuity 
are once properly applied to the 


when the cou 
plings 


conduit.—G.R. 


Motor Control Circuits 
The fine print note to Section 


f © 4373 recommends “that control 


circuits be so arranged that an accti- 
dental ground will mot start the 
motor’. What remote control circuit 
will cause the motor starting with an 
accidental ground in this circuit?— 
C.D«e R 


A In many installations the re- 
e mote control circuit for a 
motor controller may be energized 
from a different supply source. Thus 
a 440 volt motor may have a 440 volt 
controller with an 120 volt operating 
coil. The main contactors would be 
tied in to the 440 volt circuit to feed 
the motor terminals. A separate 120 
volt wire, grounded neutral system 
would be utilized to feed the control 
station, the interlock and 


1 


coil of the controller 


? 
¢ 
? 


operating 














N 





a s 


Remote control station’ 


s 








Accidental grounds—" 4 


Remote control station-- “é 


The above diagram shows the inter- 
lock and control station installed in 
the grounded conductor. 

\ study of this diagram will indicate 
that any accidental ground occurring 
on that portion of the remote control 
wiring in heavy lines, will tend to 
keep the motor running. 











If the accidental ground occurs on 
any part of the conductor feeding 
from the coil to the stop button ter- 
minal of the remote control station, 
this ground will automatically com- 
plete the circuit to the controller coil 
to ground and keep it always ener- 
gized. 

If the accidental ground occurs in 
the second heavy outlined circuit wire 
feeding from the common “‘start-stop” 
remote control station terminal to the 
controller interlock terminal, the con- 
troller coil will be energized as long 
as the “stop button” on the remote 
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Century splash proof motor's driving 
fans out in the open, without any 
protection, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Large or Small... 


MOTORS 


Are Designed to Provide 
All the Performance 
That Is Built Into the 
Machines They Drive 


75 Horsepower Century drip proof 
motor on a copper tube drawing 
machine, 


H... are some typical examples of 
equipment powered by large Century 
motors, which were application 
engineered for TOP PERFORMANCE. 


Matching the operating characteristics 
of your equipment is made easy 
through Century's wide line of 

single phase, polyphase and direct 
current motors to choose from. They 
are made in many types, ranging in 
size from 1/8 to 400 horsepower, 
with literally hundreds of specifications 
adaptable to specific applications. 


Get Top Performance of your 
equipment through skillful motor 
application by specifying Century 
motors on the equipment you buy 
and for replacement. 


Century 125 Horsepower motors on 
circulating pumps for chilled water, 
Used in department store, 


CENTURY ELECTRIC CO. 
1806 Pine St., St. Louis 3, Missouri 


Offices and Stock Points 
in Principal Cities 
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ANCHORING and FASTENING DEVICES 


aT SSescs 


ARROFIUTE CARBIDE MASONRY DRILL 


CaS 


LAG SCREW EXPANSION SHIELD TWO WING 


SPRING-TYPE 
TOGGLE BOLT 


mH) 


SPRING HEAD 
STEEL TOGGLE BOLT 


> RIVETED HEAD 


TOGGLE BOLT 


CO ceaas<) 


LITTLE MAJOR TURNBUCKLE 


————=_————— 


FOUR-POINT HAND STAR DRILL 


A-C-E EXPANSION SHIELD 


DOUBLE EXPANSION SHIELD 


es 


O-E EXPANSION SHIELD 


ARRO 
MACHINE SCREW ANCHOR 


THREE-POINT DRILL POINT 


S————=_—_—_— 


FOUR-POINT DRILL POINT 


eS 


TWIST DRILL POINT 


STUD BOLT ANCHOR 
LEAD SCREW ANCHOR 


-—--F 


MAL.LEAD BOLT ANCHOR 


RUBBERGRIP 
DRILL POINT HOLDER 
See your industrial, hardware or electrical supplier 


ARRO EXPANSION BOLT COMPANY 
1540 Boone Ave., Marion, Ohio 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


control station is in its usual normal 
position, i.e., closed contact position. 
This circuit will be de-energized each 
time the stop button is pushed to the 
open position. It will however tend 
to keep the motor circuit energized 
since normally the stop button section 
is a closed circuit. 

Obviously the correct method to 
wire up this remote control conductor 
circuit would require the grounded 
neutral conductor to be connected di- 
rectly to the coil. The phase line 
would then be in the interlock circuit 
and the remote control station circuit. 
\ny accidental short in any part of the 
remote control circuit wiring would 
not cause the controller coil to be 
energized. 

An accidental ground on the neutral 
would have no effect whatsoever on the 
general operation of this circuit. An 
accidental ground on the phase wire 
would now act to “short out” the coil 
entirely and thus keep the controller 
“open”.—B.Z.S. 


Motor and 
Feeder Protection 


Q. Does any Code violation exist 
on the sketch shown below? 


If so please point out same.—P.P.G 





J@sq. cage 3@ sg. coge 
motor motor 





A A review of the sketch indi- 
e@ cates that we have a No. 12 
feeder to which 2, 3 phase motors are 
connected; one is 1.5 hp and the other 
is .5 hp. This combination could not 
be recognized, under Section 4343, as a 
20 ampere branch circuit since one of 
the motors exceed 1 hp and it could 
not be recognized under 4343-b unless 
all of the conditions specified were 
satisfied. As a result, Section 4362 
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Roeplastic control cable — 


E ONLY CONTROL CABLE WITH CIRCUITS 


POSITIVELY 


IDENTIFIED 





THIS NEW Roebling Roeptastic Control 
Cable makes circuit identification quick and 
certain for the first time in history. A work- 
man can't go wrong even if he’s color blind. 
Here's why: 

In Roeptastic Control Cable, each conductor 
is identified from end to end by both its IPCEA 
code color name and its individual number by 
means of an indelible printing against a 
strongly contrasting background. The printing 
is permanent; it cannot fade or rub off ...iden- 





tification is always positive whether plans show 
circuits by color code or by numerals. 

Roebling Roreptastic Control and Signal 
Cables are ideal for such purposes as remote 
control of motors, switch gear, automatic 
machinery, etc. ... for traffic light control, relay, 
metering and supervisory circuits. They are 
made in constructions, types of insulations and 
over-all sheaths to meet every specific require- 
ment. Write for technical data...and order 
Roeptastic Control and Signal Cables from 
your Roebling distributor. John A. Roebling’s 
Sons Corporation, Trenton 2, N. J. 


Subsidiary of The Colorado Fuel and Iron Corporation 


ATLANTA, 934 AVON AVE + BOSTON, $1 SLEEPER BT & 
S PITTSBURGH BT « CHICAGO, 6625 W. ROOBEVELT RO 
CINCINNATI, 3253 FREOONIAAVE «+ CLEVELAND, 13225 
LAKEWOOD HEIGHTS BLVD. « CDENVER, 4801 JACKSON 
BT + OETROIT, 915 FISHER BLOG + HOUSTON, 6216 
NAVIGATION BLVO* LOS ANGELES, 8340 €. HARBOR 
ST &@ 120 S. HEWITT BT «© NEW YORK, 19 RECTOR 
ST + COESSA, TEXAS, 1920 £€. 22ND BT ¢ PHILA: 
DELPHIA, 230 VINE BT + PITTSBURGH, 
1301 CLARK BLOG * ROCHESTER, 1 


FLINT ST * SAN F 1Oisco,1740 
17TH SBT ¢ BE . 900 187 
AVE S. + ST. LO 3001 O€L- 


MAR BLVD * TULSA, 321 N 
CHEYENNE SY © EXPORT 
SALES OFFICE, TRENTON 

2, NEW JERBEY 
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ipplies to the feeder overcurrent pro 


FULLMAN tection and application of this rule 
atro e shows that the No. 12 feeder must be 
protected by an overcurrent device not 

greater than 20 am; 


amperes which verifies 

a the size fuse shown on your diagram 
aictaiateel eve tle i Both motors are connected to this 
feeder through individual branch cit 

cuits and each circuit has its own over 

current device, disconnect and motor 

overcurrent device. The size of the 

motor-branch circuit protective device 

is computed in line with Section 4342 

and we find the figures of 8 and 5 am 


peres shown on the diagram are cor 


r, rect. The size of the motor overcurrent 

ADJUSTABLE Can ° device is computed in line with Section 

WATERTIGHT ] e ut if nd $322-a and for 40 C motors the heaters 

tele) Mle) 43 be ; or, t 5.6 and 2.25 amps shown on the dia 
e. 


e Ody gram are correct. We also note how 
NON-ADJUSTABLE "Glue ever, that the one half hp motor if it 
WATERTIGHT ; was manually started and within sight 
FLOOR BOXES . from the starter location, as covered 

. by $322-b, that it could be protected 
ADJUSTABLE =<. by the motor branch circuit overcurrent 
GANG FLOOR BOXES } ~~ device which in this case would be 5 
1-2-3 AND 4 amperes, Since one of the phase wires 

. bond 2 - is grounded, the two pole switch and 

FLOOR JUNCTION . Uy fuse disconnect is standard per sec 
BOXES e tion 4406. The change to No. 14 wire 

| u? at the disconnect is permitted since the 

size of the entire branch circuit could 

have been No. 14. I do notice however, 

that the grounded phase has a terminal 

at the distribution panel and the dis 

connect switches, and if this terminal 

is not insulated from the metallic en 

closure, there is a definite violation of 

2523. The two heaters 
shown might conflict with Section 


Code Section 


4327. I see no other Code violations 
which are evident from the information 


given.—B.A.McD. 


UTILITY OUTLETS Conductors 


° , 
I have just been told by an I 
NOZZLES AND Q. — = ’ nu 


spector that I should not em 
pete th sk ploy the use of a triple braid weather 
ee le proof conductor as the neutral in an 
NTSTW Gre! underground circuit carrying 115 volts. 
SUPPORTS As this has been very common prac 
e fice im the past, especially on street 
PIPE AND CONDUIT lighting circuits, and as I cannot find 
HANGERS anything in the National Electrical 
e Code which proh bits such practice, 
ARMORED I! am wondering tf you can explain 
CABLE SUPPORTS our inspector's action.—R.K 
. 
CABLE CLIPS A I assume you are referring to 
* e conductors buried directly in 
STAPLES the earth, in which case the inspector 
° is correct in asking for a special type 
FISH WIRE of insulation on the neutral conductot1 
if this conductor is located in soil in 
] 


Pullman Manufacturing Co. FR 


present. Circuits placed in dry sand 
' 


lich decaying vegetation may be 


1209-1215 JEFFERSON STREET veneath paving will undoubtedly have 
a satisfactory life where a conventional 


LATROBE. PA. triple braid weather-proof conducto 
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DOUBLE thelife 


YOU, TOO, CAN 


r 
he § 
put t EAL 


SAFE-T-S 


4 ’ 


of your electrical equipment! 













































, 
Use SAFE-T-SEAL...the On-the-Job Performance Shows SAFE-T-SEAL IS YOU'LL FIND 
Amazing New Impregnator That Offers | 1. That Safe-T-Seal protects a| SUITABLE FOR SAFE-T-SEAL OF 
Maximum Protection byits “Molecutronic” ee ) ee ae 
Action...Now Availabl insulation from water and cer- 
ce tain aqueous solutions of sol- | AND TYPES OF ADVANTAGE WHEN 
ids, liquids and gases, Electrical Apparatus EQUIPMENT IS 
Doubling the life of your elec- 2. That, in the presence of an 
trical equipment means money atmosphere laden with water Motors SUBJECT 10... 
in your pocket. vapor, common salt, and/or Controls High humidit 
That's why you should investi- certain gases, Safe-T-Seal re- ok , 
gate this revolutionary new de- tards the corrosion of copper Switches mead 
velopment. It reduces down-time, and other metallic and non- Transformers Citric acid 
prevents unnecessary work stop- metallic materials; Caustics 
pages, eliminates unnecessary | 3. That Safe-T-Seal penetrates Relays Animal fats 
idle man-hours SAFE-T-SEAL the insulation material to Solenoids Creosote fumes 
is particularly economical and which it is applied affording 
profitable where tough operating its observed effects through | Condensers Sulphur dust 
conditions prevail. impregnation of the material Conduits Sulphuric fumes 
What SAFE-T-SEAL Is. SAFE-T- of the conductor; Acid solutions 
SEAL is not insulation in the | 4. That Safe-T-Seal affords its | Connectors Alkali solutions 
generally accepted sense. In it- observed effects by preventing Insulators 
self, it has no appreciable dielec- the ionization of the solution. Conductive dusts 
tric strength. Operating on an : : Terminals Salt spray 
entirely new principle, called Safe-T-Seal applied to equip- Chemical vapors 
“molecutronic” action, it neutra- ment at 160° F, by immersion, 
lizes the effect of the “paths of low pressure spray, pouring or 
least resistance” when they come brushing, dries at room temper- 
in contact with a conductor pro- ature and remains effective for 
cessed with SAFE-T-SEAL. It is long periods of time regardless | 
used in addition to normal insu- of extreme temperature changes . 
lating materials and varnishes, Application may be made in your 
fortifying them, prolonging their own shops, or through the facil- 
life and affording protection ities of your nearest Authorized 
against the destructive effects of | Safe-T-Seal Motor Repair Shop 
severe operating conditions nor- | Write for full information 
mally present in many industries. Handy Portable Dispenser 
~ . oe Today! The pressure-spray dispenser illustrated is 
iP available for industrial electrical mainte- 
nance departments and independent motor 
t sTOP repair shops at nominal cost. Efficiently de- 
pamact signed, works smoothly saves time, man- 
ee hours. Fully portable on ball-bearing casters 
r Easy to use. Permits economical use of 
Ds SAFE-T-SEAL at required temperature 
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Specify 
JENKINS 


-..and SAVE 


Goes further—Here’s why 


GUARANTEED FOOTAGE — You get full meas- 
ure with every roll. Tapes up tight to the last inch. 
NO WASTE—Gold Seal Friction Tape tears 
evenly, won't ravel, molds to uneven surfaces. 
HIGH DIELECTRIC — Less footage is needed per 
job. No pinholes; one thickness insulates. 
LASTING “TACK"— Gold Seal sticks to the job 
under toughest conditions of cold and moisture. 


EASY HANDLING — Gold Sea! does not peel, 
dry out or smear the hands in hottest weather. 


FRICTION and RUBBER TAPES 
tn either 10-roll cartons or single 
rolls. Every roll sealed in cello- 
phane, stays fresh. Jenkins Bros. 
(Rubber Division), 100 Park 
Ave., New York 17. 


IT'S YOUR BEST BUY FOR PLANT SUPPLY 


Jenkins Bros. make Diamond Seal Friction and Rubber Tapes 
which also meet ASTM Specifications. 
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is used as the neutral. However, in 
soils where moisture and decaying 
vegetable matter may be present, it is 
not uncommon to have the soil suffi- 
ciently corrosive to destroy copper 
within a comparatively short time. 
Therefore, in many areas inspection 
authorities today are requiring that 
either a soil analysis be made or that 
the soil be considered corrosive and 
that a corrosion resisting type of insu- 
lation be employed on the neutral con- 
ductors. Today there are available 
weatherpoof wires having either a 
polyethylene or a neoprene jacket and 
some inspection authorities are accept- 
ing the use of this type of conductor 
for the neutral in underground cir- 
cuits. In other words, they require 
that all ungrounded conductors be of 
the type approved as USE conductors 
and are accepting the neoprene or 
polyethylene jacketed weatherproof 
for the neutral. So far this requirement 
is not contained within the National 
Electrical Code, except that in Sec- 
tion 2303-b we do find the sentence 
which reads as follows: “Service con- 
ductors installed underground, or in 
concrete slabs or masonry in direct 
contact with earth, shall be lead- 
covered or of other types specially 
approved for the purpose.” While the 
preceding sentence of this paragraph 
leads some persons to believe that the 
Code accepts the bare conductor in 
contact with the earth, it is my belief 
this sentence refers only to bare con- 
ductors contained within raceways 
which in turn are located underground. 
-G.R. 


Service Cable Feeders 


QO We have a question on the 
© Code as follows: We plan to 
connect a 8/3 feeder cable into an ex- 
isting 60 amp service entrance system 
supplying service to a main building 
to accommodate service to a small boat 
house on the property. Will it be pos- 
sible to use type SEU cable and run 
through the attic 45 ft. and span 140 
ft. to the boat house for an overhead 
run? Or would it be possible to run 


Existing 


service Attic 


60 amp pane/ 


45 run 
a 





























VUtdddidtddda’ 


/ 
140" span 


out of the attic to the outside of the 
house with 8/3 Romex cable to the 
basement and pick up an 8/3 Neoprene 
underground cable in a splice box? 
The Romex on the outside of the 
building will be protected by over- 
hanging eaves.—G.M.D. 


A In the absence of complete de- 
e tails, we must make some as- 
sumptions in answering your question. 
They are as follows: 

1—According to Section 2302 of 
the Code, the buildings in question 
must be under single occupancy or 
management. Interpretation No. 3 ad- 
vises that “Common ownership is not 
sufficient to establish “single occu- 
pancy or management”. We assume 
that this rule is satisfied. 

2—The next question concerns the 
new No. 8 feeder connection at the 
main 60 amp service switch. Will the 
additional load at the boat house over- 
load this switch? Will this new feeder 
be properly protected against overload 
at the main service? 

Proposal No. 1. Assuming that no 
Code violation is involved with the 
above comments, Section 3382 of the 
Code recognizes any type of approved 
service entrance cable as a feeder for 
interior wiring run from a service cab- 
inet to supply other buildings, provided 
the conditions stipulated in the rule 
are satisfied. The overhead run be- 
tween buildings is also acceptable 
but the 140 ft. span is questionable. 

Proposal No. 2. This _ proposal 
shows Romex cable run on the outside 
wall of the building. This is a viola- 
tion of Section 3362 of the Code since 
this type cable may not be used exposed 
to the weather. The underground run 
between buildings is acceptable pro- 
vided the cable used was a Type USE 
as listed and approved by Under- 
writers’ Laboratories. If the Romex 
was replaced by a service cable or any 
other wiring method approved for out- 
side use, there would be no violation. 

This opinion covers the use of the 
cables shown with the assumption that 
other features, as mentioned, do not 
conflict with Code requirements.— 
B.A.McD. 


GMD problem 


&/3 service coble 
“type SEU 





Boathouse 





LY/11//1//077 





Splice box 
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Now GUTLER-HAMMER proudly 


presents the spectacular 
new >< y« % motor control 


x installs easier 
x works better 
x lasts longer 


Entirely new in concept 
and design. Wide-open ac- 
ecessibility. Remarkably im- 
proved performance. Vastly 
increased operating life. 


This is important news for the men of industry. It 
marks a new day of improved electric motor per- 
formance. A new day of more accurate and more 
dependable motor protection. A new day of sim 
pler, easier, faster motor control installation. This 
is the quick story of the spectacular new Cutler- 
Hammer Motor Control. But thousands of 
words could not tell this story in its important details. 
Cutler-Hammer Motor Control can be 
known only by its performance. Field-tested for 
more than two years in hundreds of the most try- 
ing motor control assignments, its first users have 
said time and again that there has never been 
anything like it before. And these, users were look 
ing for faults. You need not be moved by their 
enthusiasm. But you cannot ignore their factual 
reports. Try it. Test it. Compare it. Prove it. Your 
nearby Authorized Cutler-Hammer Distributor is 
ready to serve you. Order from him today. 
CUTLER-HAMMER, Inc., Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 


’ \ 


=, a, . 


lense]: mele), hi. ie) ae —— 


SEE NEAT PAGE =» 





CUTLER-HAMMER + + + MOTOR CONTROL 
The 3 Stars stand for }? New Standards 


‘eo 1..-An entirely new 
standard of easier. faster. 
lower-cost motor control 
installation. Any elee- 
trician can preve it. 


vy 2...-Anm entirely new 
standard of dependable 
motor control perfor- 
mance; reliable uniform 
response and more accu- 
rate overload protection. 
Any use will confirm it. 


yy 3...-An entirely new 
standard of trouble-free 
long life; surely the finest 
starters both electrically 
and mechanically you have 
ever Known. Any compari- 
son shows it. 


Factory records everywhere today show the 
cost of installing motor control is usually 
much greater than the amount spent to buy 


the control equipment, often two or three 
times as much. Here you see why this new, 
better motor control actually costs less. 


Installs easier... 


Just loosen two screws 
and off comes wrap- 
around cover. Screws 
stay in cover, do not 
fall on floor. Just 
loosen three screws 
and out comes the en 
tire mechanism on unit 
plate. 








Making conduit con- 
nections and pulling 
wires is a cinch; no 
starter mechanism in 
the way. No damaged 
starter parts or 
skinned knuckles. 
Wide-open accessibil- 
ity, no side walls. 





Easy straight-through 
wiring. All line ter- 
minals are at top, all 
load terminals at bot- 
tom. All terminals vis- 
ible from front, all 
with solderless pres- 
sure connectors. Plenty 
of wiring room. 





Cutler-Hammer control. Field-tested over 
two years. Compared with every make of 
control by actual users...to have most say, 
“Better than anything we have ever used’ 


| 


Better performance; dependably uniform 
operation, trouble-saving and cost-cutting 
more accurate overload protection. These 
are more than mere claims in this new 





/ 





| 
y 
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Electrical interlocks. Interlock blocks 
easily added to provide up to 4 ex- 
tra control circuits; normally open, 
normally closed, or both. 


4-Position Overload Coils. Famous 
C-H Eutectic Relay now adjustable 
so motors can work harder safely 
without nuisance tripping. Each coil 
offers range of 4 ratings, selected 
by positioning. 


5-Unit Construction. Just five units... 
magnet coil, armature, two contact 
tection against single phasing as an blocks, and overload relay...and 
optional feature in standard starter 


3-Coil Overload Protection. Another 
Cutler-Hammer ‘‘first)’ complete pro 


any unit can be removed from front 


construction in standard enclosure without disturbing any other. 


Many users will ask, “Why longer life? We Cutler-Hammer engineering leadership to pre- 
a > f) have never had a Cutler-Hammer starter wear vail. Second, and most important, it decreases 
as Ss onger. ee out!’ But there are two reasons for even the rate of wear to the point where mainte- 
nance care and cost are virtually eliminated 


on most installations. 


longer life. First, it brings better performance 
to those “killer” jobs where industry expects 


Armature pivoted on a 
rolling bearing for 
smooth, quiet opera- 
tion. No rubbing, no 
sticking, no slamming. 
New light-weight mov- e 


ing parts. Less weight, oe et bie ’ 
less bounce; less 3 
bounce, less arcing. ; Une 

Oa r 


New pressure-quench 
are chambers. Heat of { Me |r . PS 
any arc rapidly expands ) mbes 

confined air; increased 
pressure snuffs arc. Con- 
tacts are vertical dust- 
safe design; twin-break 
contacts further mini- 
mize arcing. 





Ee 


MOTOR CONY 




















Cutler-Hammer, Inc.—Milwauvkee 1, Wisconsin 





Fixture Conductor 
identification 


When a fixture comes wired 
with one white conductor and 
the other conductor identified by means 
of a colored thread in the braid, which 
one of these two conductors must be 
connected to the grounded white wire 


branch circuit?—E.S.M. 


) ; 
oF the 


Section 93101-d of the Code re- 
quires single insulated conduc- 
No. 6 or smaller intended for 
identified conductors of circuits, 
except types WP and SBW, to have 
an outer identification of a white or 
natural gray color. 

Section 93101l-a requires wires, 
ables and cords of all kinds, except 
weatherproof and paper insulated wire, 
to have a continuous distinctive mark- 
ing so that their maker may be readily 
identified. 

Section 93101-b requires identifica- 
tion of the type of conductor insulation 

some instances. 

The last two requirements for iden- 
tification should not be confused with 
the fundamental requirement of Sec- 

93101-d requires all 
grounded conductors of a wiring sys- 
to have a white or natural gray 
This section further clarifies 
the matter by advising us that conduc- 
tors of a white or natural gray color 
may also have colored tracer threads 
in the braid without affecting its 
identity as the grounded conductor 
and the rule further states that the 
live conductor of the circuit must have 
a finish other than and contrasting 
with a white or natural gray color. 

In view of these Code provisions, 

appears to me, in reply to your 
question, that the white or gray con- 
ductor should be connected to the 
similarily identified grounded conduc- 
tor of the circuit. Since there appears 
to be some confusion when wires are 


which 


identified, as covered by your question, 
it appears essential to me that the 
socket or lampholder connection 
should be checked to assure that the 
white or gray colored conductor is 
connected to the screw-shell as defi- 
itely required by 2008-h. 
B.A. McD 


Section 


Wiring a Laundry 


We have just finished the wir- 
ing of a new laundry addition 
spttal here and now we are told 

must provide pilot lights for the 
receptacle outlets located in the room 
where hand trons are to be used. These 


lights were not shown on either 


lueprints or specifications and as 


the job was done under contract, we 
do not believe we should be forced to 
stand the expense of this additional 
work. Where specifications are not m 
conformance with Code requirements, 
is the contractor left holding the bag 
where his installation is in conform- 
ance with the specifications but not 

K.M. 


in conformance with the Code? 


A Your question is one which | 
e cannot fully answer as I do not 
happen to know of any court actions 
which might have taken place to clari- 
fy this question concerning responsi- 
bility. However, I do feel it the duty 
of all electrical contractors to care- 
fully check 
for Code compliance before submit 


plans and_ specifications 
ting bids and when in their estima- 
tion plans and specifications do not 
comply with the Code, | believe it ad 
visable to submit two bids, one in 
conformance with the plans and speci- 
fications and an alternate which will 
also conform to Code requirements 
with an explanation of the reasons for 
the two bids. 

In your specific instance, Section 
4236 of the Code may resolve your 
difficulties as I believe it quite com- 
mon practice today in most instances 
to find irons used in launderies which 
are provided with integral temperature 
limiting devices and under this section 
you will note the following: 

“In other than 
pancies, each 


residence occu- 
electrically-heated ap 
pliance, or group of electrically heated 
appliances, intended to be applied to 
combustible material, shall be installed 
in connection with a signal unless the 
appliance is provided with an integral 


temperature-limiting device.”—G.R. 


Pull Boxes 


Is there any Code regulations 

on the length of conduit be- 
tween pull boxes? If so, we are unable 
to find it. We are espe tally interested 
in regards to 2-inch and 24-inch con- 
duit.—L.C.1] 


A. 


stricts the length of a run of conduit 
between pull boxes, except for the fol- 
} 
i 


In general, I do not recall any 
definite Code rule which re- 


owing provisions 

Section 3471 of the Code limits the 
number of quarter bends in a run of 
conduit to four. This provision would 
therefore require pull boxes to be in- 
stalled when more than four quarter 
bends are installed in a conduit run. 

Section 3014 of the Code covers the 
support of vertical conductors in con- 
duit and requires for various wire sizes 
supports at various intervals of length. 
This requirement definitely limits the 


a en 
BETTER than ov 


THE NEW No. 420 


TRADE MARK G.u 8 PaT.oF 


PLIER 


See ‘ 
POR Pa 


slipping u any load. 4. 
type wide base lugs cann i 
3. New nose design for gripping 
srnail objects. 4. Patented design 
of tension edge eliminates stress 
concentration at channels. 5. New 
interlocking design minimizes 
stress on joint bolt. 6. Precision 
machined interlocking surfaces re- 
sult in perfect fit, distributing 
| pressure evenly. 7. ‘Rite Angle’’ 
i'teeth guarantee maximum bite 
land minimum wear. 


7 ar: 


Here is a plier that will last for 
years! Channellock Pliers— made 
only by Champion DeArment Tool 
Co., Meadville, Pa. 


Send for your Catalog today. 


Channellock pliers are listed in 
the Yellow Pages of most Tele- 
phone Directoriesunder ‘‘Tools"’ 


ESIG 
en? " THar 


or 
8soreres ALY O'MEe, 


CHAMPION DeARMENT makes 


CHAMPION DeARMENT TOOL CO @ MEADVILLE, PA. 
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me . 


Many Places for Sales in 
All Territories . . . . 


AISLE STOCK REFLECTORS 


There’s a wide spread of light downward 
and outward to each side of the aisle 
because of a scientific arrangement of 
reflecting surfaces. Also due to design, 
light is directed to the upper tiers of 
shelving. A lower light cut-off angle at 
each end of the reflector is in effect an 
eye shielding feature. 


This specialized type of lighting unit can 
be the means of some very profitable 
business. Let it work for you. 


QUADRANGLE MFG. CO. 


$23. PEORIA. CHICAGO7, ILL. 


length of a conduit run | 
junction boxes. 
rhe fine print note following Table 
No. 5 limits conduit runs containing 
lead covered conductors to straight 
runs or runs with offsets equivalent 
to not more than two quarter-bends. 
Here again pull boxes must be used 
when the provisions are exceeded 
lhe fine print note following Table 
N $ limits a service run of conduit, 
consisting of 3-No. 4 conductors in a 
ich conduit to 50 ft. provided not 
an two-quarter bends are used 
of the conductors is a bare 
t] 


ese are tii “1 


concern your Code ques 
ill other cases, there 


nit 


Motor Branch Circuits 


Relating to B. A. McD’s an 
© swer to “Motor Branch Ci 


uit” question (page 2 July issue) 
would not the chief Code violation be 
that the 15-amp. fuse would not offer 
the Prope) protec tion for the thermal 
overload heaters as required b Sec. 


1330?—C.V.J 


A \ review of the question under 
e discussion shows three, three 
phase fractional hp motors connected 
to a 15 amp branch circuit. One motor 
has a full load current of 1.2 amps 
and the other two .8 amps each. The 
voltage is 230. Section 4343-A of the 
Code recognizes such a combination of 
motors connected to and protected by 
1 15 ampere branch circuit with no 
separate running protection for each 
motor provided they are manually 
started as covered by 4322-b. The 
point which you have raised, concern 
ing Section 4330, is well taken. This 
rule requires Thermal Cutouts, used 
for motor running protection, to be 
protected by fuses or circuit breakers 
with ratings not over four times the 
rating of the motor for which they 
are designed unless approved for group 
installation. Rule 4343-b also enters 
the picture and unless the controllers 
ind the heaters were approved 

group installation, there appears 

Code violation. 
lere 1 


s, in my opinion, a question 


Sui 
he intent of the Code in 
under discussion. In_ thi 
he motors which at 
“1 are considered as properl 
tected by a 15 amp fuse and no other 
protection is required. If, howeve 


additional protection is added bv the 
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THE 


200 AMPERE 


HCI 


ee 


Wir the addition of the new 


200 ampere size you can now meet 
98% of your switch requirements 


with Trumbull heavy duty HCI 
switches. This is of first importance 
to users who plan their installations 
as long-range investments in eco- 
nomical operation. 


From the day you buy them they 


deliver complete circuit protection, 
complete personnel protection, 
easier and simpler installation and 
maintenance. And that’s not all. 
The Trumbull HCI heavy duty 
switch line is not only built for 
extra long life under severe usage 
— but deliberately designed to far 
exceed the present requirements of 





om 


Self-contained, 


heavy shorts. 
Rugged handle 
and is designed to take 


tacts. No live pe 
is off and door 1s open. 
Ample wiring space, 
terior unit. 

Underwriters’ 
Available in 


Features & Facts 


removable pole units of ex- 
elusive arc-quenching and heat pee gary 
design assure quick-break and withstanc 


has_ releasable interlock, 
three padlocks. 


Complete safety against accidental con- 
parts exposed when switch 


easily removable in- 


most users — your guarantee of a 
sound investment for the future. 


Leading Electrical Distributors 
everywhere stock Trumbull equip- 
ment. See your local Trumbull dis- 
tributor for top values and for alert 
and cooperative service. For com- 
plete descriptive literature, write 
for Bulletin TEC-17. 








Laboratories, Ine. listed. 
30, 60, 100 and 200 ampere 


Concentric Knockouts — Convenient, 


Concentric knockouts, permit accurate 
location of conduit entrances for easier, 
faster installation. They permit maxi- 
mum standardization in manufacturing 
and minimum distributor stocking, thus 
contributing to lower prices. 


Cost Saving 


) 


This standardization also helps the distributor to give you 
prompt delivery in accordance with your specifications. 


ratings; fusible and no fuse. 
Meets NEMA Type A and 1A Standards. 
Convenient concentric knockouts. 


TRUMBULL ELECTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 














Blackhawk Hydraulic 


ease, speed and 





i 


Easy to Work at Work Sight 
get to all over-head from 
the job angles any spot 





These BENDERS are just plain 
handier and really portable 


There’s a tremendous difference in pipe benders and 
the big differences are caused mainly by the design 
of the hydraulic unit! With a Blackhawk ‘Porto- 
Power” Bender, you're not stuck with having to 
pump from one spot. The hydraulic pump is sep- 
Ram connects to bending frome ' . ° 
or other equipment. 4 : arated from the ram by a flexible safety hose... 
:, allowing the operator to stand anywhere. 
Menem The Bender works in any position — on its side 
under To] ELIMINATES HAND PUMPING! or upright . . . on table or floor . . . on existing 
Pere —— a oe ene ee runs, A man can move around, “jockey” the pipe 
P.182 Porto-Power Hydraulic Pump en, portable P-182 pump can with one hand — sight along it if necessary . 
ee Oe eh Cee replace a hand pump on benders without stopping the pumping. You can get 
or other hydraulic equipment. It Blackhawk Benders to handle all popular sizes of 
cuts manual effort, triples output. Especially effective for repetitive conduit — rigid and thin-wall, 
bends or heavy pipe. Users report labor costs less than 25% of charge 











for “factory bending.” 
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Tools bring spectacular 
protit to electricians 








Blackhawk Standard # i 
“Pull” cam Knock-Out y 7 ’ é **Porto-Power'’ 
, : Hydraulic Jack detaches 
from pipe benders, etc. 


~ 
Cut round, ; Ca 
clean hoies for 
to 4” conduit DRIVE KNOCK-OUT dais ¥ a PULL PULLEYS, LIFT 
—even thru PUNCHES THIS HYDRAULIC a. ae MACHINERY, LICK 1001 


32” mild steel 
WAY! harness ram to push, pull, clamp, bend JOBS 

















Look! No wrench to swing. No knuckle busting. No more dis The same “Porto-Power” hydraulic jacks that serve Blackhawk 

torted boxes. Now the amazing ‘‘Porto-Power’ hydraulic jack also Electrician's Equipment lick dozens of allied jobs, " Porto-Power” 

drives knock-out punches. It's 60% faster! "Coal Openings are wipes out scores of time-wasting construction and maintenance 

workmen are happier, safer dies last up to six times methods. And, it's another big reason why electricians get much 

longer! Low-cost kits. more for their money when they buy Blackhawk Benders and Knock- 
Out Punch kits. 


Speed-minded contractors and crews 


are changing to BLAACKHAWK 


Contractors discover that men are happier when they have 
Blackhawk Hydraulic Equipment. It’s no secret that crews who 
have choice of all types of benders, prefer Blackhawk, Work- 
manship is better, too. One good job can more than pay for 
any one of these Blackhawk Hydraulic Tools. Sold by leading 
Industrial Supply Distributors and Electrical W holesalers. 


BLACKHAWK 


MYDRAULIC TOOLS HAND TOOLS 


CLIP THIS COUPON 
for free folder on these 
remarkable Hydraulic Tools! 


BLACKHAWK MFG. CO. 
Dept. P-2023, Milwaukee 1, Wis. 


Please send me free 50B folder on 
Blackhawk Electrician's Equipment. 
Name 
Firm 
Address 


City Re State... 
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Let WMardaid. Engineers untangle 


vour transformer problems. 


1 particularly difficult transformer 
wever, \ i have t ible assistance of experienced STAND 
ARD engineer he luti b me 1isier and complete. Don't wrestle with 


ix transformer probler ur r all STANDARD today 


THE STANDARD TRANSFORMER COMPANY 


Tode Mark & 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 


KEARNEY 
AIRSEAL 


9 : TO 
Bil: MODERN WAY. 
SEAL ELECTRICAL AIRSEAL applied over a 
CONNECTIONS — 


Kearney AIRSEAL is a pliable high- 
dielectric compound for use on all electrical 
connections. It seals out corrosion and 
oxidation and maintains electrical efficiency 
and eliminates over-heating at joints. 


AIRSEAL is easier to apply and much 
more effective than electrician’s tape. 
Because it is chemically inert, it will not 
harden or deteriorate — forms a 


permanent seal. Secure sealing of connectors is accom- 
plished readily because of the pliability of 
AIRSEAL. Application is made by kneading 
the compound over the connector. 


JAMES R. KEARNEY CORPORATION 
4224-42 Clayton Avenue, St. Lovis 10, Missouri 
Canadian Plant: Guelph, Ontario 


installation of heaters, do all of the 
rules for such an installation apply? 
If such additional protection is given, 
must we comply with practically all 
of the requirements for automatic 
My experience with 15 amp 
fractional hp motors, 
in size, indicate that 
ion is not sufficient in all 
cases to prevent motor burn outs. It 
therefore follows that when the Code 
distinguishes between the hazard of an 
automatic compared with a manual 
control motor and does not require 
running protection for the manual 
motor, when 1 hp or less, it is reason- 
able to assume that similar recognition 
is intended for heaters if used. This 
is an opinion, which to me appears 
logical. 

This question was briefly discussed 
last year at the Southern Section meet- 
ing of the IAEI and a proposal was 
made to add the following to Section 
4330, “Provided however that any 
thermal cut-out, thermal relay, or other 
similar device for motor running pro- 
tection shall be considered as properly 
protected by a 15 ampere branch cir- 
cuit overcurrent device”. The proposal 
was referred back to the Panel for 
further study. I mention this action 
to, show that the question you have 
raised is controversial when very small 
motors are used. 

As a result of the foregoing, I agree 
with your contention that unless the 
starters and the heaters used with the 
motors in que stion were approved for 
group installation and, the thermal 
cut-outs were not capable of opening 
short-circuits, there would be Code 
violation of Section 4330. 1 also be- 
lieve however, for the reasons above 
stated, that the case in question was 
not anticipated when the rule was 
made and that the matter should be 
clarified in the Code. I am assuming 
that the term “approved” as used 
above means U. L. approval, otherwise 
the question of right or wrong rests 


with the Inspector B.A.McD 


OFFICIAL N.E.C. 
INTERPRETATIONS 


INTERPRETATION NO. 388 


(Issued Decembe r 15, 1952) 


CHAPTER 10, Table 9 Allowable 
Fill of Conductors in Conduit 
Question: Is it the intent of the fine 
print note following Table 9 of the 1951 
edition of the National Electrical Code 
to limit the installation of more than 
nine conductors in a single conduit 
to a single motor and its controller, or 
would more than nine conductors be 
permitted in a single conduit between 
several motors and their controllers? 
Answer: The intent is to limit the ex- 
ception to a single motor and its con- 
troller 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1953 





@ ELECTRICAL TESTING INSTRUMENTS 

@®SPEED MEASURING INSTRUMENTS 

g ®@ LABORATORY & SCIENTIFIC EQUIPMENT 
yoceumetl Veta 


JAMES G. BIDDLE CO., 1316 ARCH ST., PHILADELPHIA 7, PA. 


#4 ’ aI I y ) ¥ T r ‘ ‘ 7 ry 
WHERE EXPLOSION HAZARDS EXIST 
MAKE PRECAUTIONARY CONDUCTIVITY TESTS 

with the MIDGET MEGGER* 
FLOOR TESTER KIT 
In dust filled rooms or where inflammable 
MIDGET MEGGER A gas accumulates there is danger of explo- 
FLOOR TESTER KIT : on sion. One of the most insidious causes is 
r the presence of static electricitv. The 
average hospital anesthetizing area is a 

typically vulnerable example. 

The Midget Mevge Floor Tester Kit was 
developed especially for testing the condue- 
tivity of floors and equipment in areas 
where explosion hazards exist. This kit is 
offered for use in compliance with that por- 
tion of the National Fire Protection Asso 
ciation’s Bulletin NFPA #56. “Reeom 
mended Safe Practice for Hospital! Operating 


Rooms”, for tests to determine whether 


the resistances are within safe limit- FOR RELI ABLE 

We invite your correspondence on LOW RESISTANCE 
problems of static electricity and explo- y . . samo 
sion hazards. Send also for BULLETIN M EASUREMENTS 
21-752-EC. Select One or More of These 
——— , —_________|_ MEGGER” INSTRUMENTS 
I R A H M I R ke Ol kK N ks Y Ss K N Ss I T I \ ke R k 4 A Y Ss 1. Midget Megger Circuit Testing Ohm- 


meter— measures down to .l ohm. 
Battery supply. 
a Number of Control Signals Over a Single Circuit | 2. Bridge-Meg Resistance Tester—Meas- 





Resonant Reed Design Simplifies Transmission of 


ures down to .OL ohm. Hand generator 


Each carbon-steel or alloy reed is tuned to vibrate to a signal frequency within a narrow 
operated, 


range. Several Frahm Resonant Reed Relays may be operated simultaneously on a single 2 \ aie 
control cireuit by emploving an equal number of source generators designed so that no 3. Megger Low Resistanee Ohmmeter 
operating frequencies overlap. . measures down to 00010 and 000100 


In the 200.500 evele range 16 — K he ae 3 _— ohms. Either battery or recti- 
channels ean be used on one | \ gia: * rt fier operated. 
circuit’ without interference 5 a te A ' . Ducter® Low Resistance Ohmmeter 
Frahm Relays may be used dy af measures down to .QOOOOL ohm. Bat- 
with all types of communica ; ' y rey tery or rectifier operated, 


tion circuits including radio All these instruments are portable, rugged 


and carrier systems as well as at RESONANT] REED field instruments that give long, trouble-free 
wire circuits. FRE service. They are simple to use and, of 
QUENCY SENSITIVE course, embody the utmost reliability that is 

always associated with the Megger trade 
name, For chee king circuit continuity, meas- 
after a few evcles by closing its , | - * J a: uring the resistance of switch contacts in 
contacts for a fraction of each 5 és | microhms—for laboratory, production line, 
evele. Auxiliary relay may be used tor ' ae Be or out-in-field trouble-shooting. Every elec- 
steady closed contact. Specials are avail en ed. ot trical man should have one or more of these 
y eee , f | -oger s nts ¢ le. Se : 

able. Frahm Relays are built with nominal Megger instruments available. Send for 


~ | BULLETIN 21PLEC. 


frequencies between 50 and 500 eveles;: 





\ hen proper signal Is ay 
plied, Frahm Relay responds 


eg r 
may be operated at any level between 20 . James C. Biddle Co 


and 200 ampere-turns. ao 1316 Arch St.. Phila 
Your correspondence is invited. For 
detailed characteristics, ratings. ete. of 


Frahm Relays send for BULLETIN 33-EC. 


pentlemen: 


Ple ise send me mater ial ‘ he« hed: 


21-752-EC 33-EC 24PI-EC 





NAMI 


JOB FUNCTION 


e ELECTRICAL TESTING INSTRUMENTS 1316 ARCH STREET 
SPEED’ MEASURING INSTRUMENTS PHILADELPHIA 7, PA. 
* LABORATORY & SCIENTIFIC EQUIPMENT 


COMPANY 


| 

, 
| 
BIDDLE co. § 
| 
| 
| 


ADDRESS 
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Custom Built 
Dry-Type Transformers ena 


Engineered 





D.C. Saturable Reactors er, 


requivements 








Our experienced engineering staff, expert craftsman- 
ship, and complete manufacturing facilities, enable us 
to develop that degree of perfection in our product 
which is so much appreciated by discriminating engi- 
neers and contractors. 


D.C. Saturable Reactors 


10 to 500 Kv-a. single phase. 
30 to 1500 Kv-a. poly-phase. 
All voltages up to 5000 volts. 


Dry-Type Transformers 


‘4 to 1000 Ky-a. single phase. 
1 to 3000 Kv-a. poly-phase. 
All voltages up to 15,000 volts. 


45 Kv-a. Saturable Reactor 
and Transformer, 
which regulates voltage and 
current by push button control 





If you will let us know what your 
requirements are we will submit 
our recommendations and helpful 
information. 








Also a complete line of 


Standard Air-Cooled 


Dry-Type Transformers 


Y% to 3000 Kv-a. 
All voltages up to 15 KV. 


Unit Substations 


Complete with switchgear 
Special Electronic 


1000 Kv-a. 4160 volt Special Testing Trans- Transformer 
former, with low voltage multiple secondaries. 





Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 836 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled Dry-Type Transformers—Over 35 years 
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HYDROHOE can be used as drag shovel, clamshell or crane; 


depths of 122-feet and reaches up to 


for trenching, cable laying, erecting 


can be used for 
23 feet; is used by electrical contractors 
switchgear and substations, excavating 


transformer pits and positioning light poles. 


Drag Shovel 
Speeds Trenching 
for Underground Cable 


“INSTALLATION 





Contractors faced with the necessity 
for trenching in connection with high- 


way or airport lighting, laying under- 
ground distribution lines in large-area 
plants or performing widely-scattered 
short-term excavation work should be 
interested in a completely hydraulic 
truck-mounted drag which in- 
cludes precision control and facilities 
the unit to a clamshell 


shovel 
for converting 
or field crane 

Force for the machine’s primary dig- 
applied by a hydraulic 
ram located between the boom and 
the handle. A sepa- 


rate and distinct digging motion comes 


ging action 


dippe r 


second, 


from the telescoping of the boom. By 
lit 


hydraulically extending and retracting 
operator can make a 
cut, or can dig across 
dig in front 
of or behind boulders to permit rolling 
them without moving the 
machine from its initial position. 
The truck is capable of traveling 
at speeds up to 50 mph on open high- 
ways, making it particularly useful for 
working 
With travel time between 
reduced, the can in- 
conduit 
excavating transformer pits, 
per 
specialized digging. 
$y converting the unit into a crane 


boom, the 
“- scallop Tree 
rr buried cable, o1 


free all 


contractors 
tered 
‘obs 


on widely-scat- 


10bs 


contractor 


crease output on digging 


trenche 


installing foundation footings or 


lorming other 


or clamshell, the assembly can be ad- 


vantageously used for erecting sub- 


ELECTRICAL 


stations, setting transformers and out 
light 
poles and street lamps, laying cable or 
handling jobs involving general lift- 
setting or hauling. 


door switchgear, positioning 


ing, 

Phe inclusion of a hydraulic ejector 
in the dipper assembly makes it pos- 
sible to push the load from the bucket 
without the customary jerking motion 
of the conventional Buckets 
of either 18- or span are in 
terchangeably used. 

Che truck unit, manufactured by the 
Bucyrus-Erie Company of South Mil- 


digger 


12-ime h 


waukee, has a reach of 23 


feet, and effective depth of 12.5-feet, 
and has facilities for furnishing powet 


maximum 


to hydraulic pumps through a power 
take-off. 


NEW TYPE DIGGER for line construction work 


Heavy Duty Truck 
Carries Pole Digging Rig 


INSTALLATION 





New efficiency in mobile digging 
equipment is obtained by the Sordoni 
Construction Company of Wilkes 
Barre, Pa., through the adoption of a 
heavy duty truck fitted with a boring 
derrick and winch. The 
White Super Power model 
196-inch wheelbase, 2-speed axle 
and 5-speed transmission, has a cab 
equipped with hot-water heater, cloth- 
compartments and adequate fa- 
cilities auxiliary equip- 


machine, 
truck, a 
with 


ing 
for carrying 
ment and tools. 

The derrick used is capable of set- 
ting poles with lengths up to 65 feet. 
It measures 22 feet in extended posi- 
tion, is of tripod construction, and is 
operated by a double drum winch hav- 
ing a 6-ton capacity. For pulling wires 
and cables, the derrick is also equipped 
with a single-drum winch having a 2- 
speed-forward 1-speed-reverse front 
mount. The hydraulic earth-boring 
machine has a 15-foot digging shaft, 
a 30-inch diameter auger blade and ad 
for drilling angular 
having pitches up to 45 degrees in 
either direction \ take-off 
from the truck used to ac 
this 

The truck-mounted hydraulic earth- 
boring machine adds speed, ease and 


justments holes 
power 
motor 18 


tivate machine, 


accuracy to digging operations for line 
This truck as 
sembly is particularly useful on pulling 
ducts, 


construction work 


cables through underground 


especially where a number of runs are 


made. 


is mounted to the chassis of a 


heavy duty truck fitted with derrick which can also be used for pulling cable 
Winch has 6-ton capacity while derrick in extended position is capable of handling 


poles up to 65 feet in length. 
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MR. C. H. MacAULEY 
THE HUSE-LIBERTY MICA COMPANY 
Boston, Massachusetts 


Re A LETTER recently addressed to New England 
rewind shops, Mr. MacAuley points to his company’s 113th 
anniversary as proof of the survival value of anticipating new 
trends in business. He says: 


“We can see a big change coming in many insulating 
materials, but the one that is foremost in our minds today is 
Class H insulation; and, when we think of Class H, we think of 
Dow Corning Corporation, the pioneers of silicones. 


“Are you taking advantage of what they have to 


offer? If not, you are throwing away some excellent profit. 


“As distributors, we are in a rather interesting posi- 
tion: — we can tell pretty well the shops that are making money; 
and, believe us, the shops that are progressing are the ones who 
have followed the trend to Class H insulation. We have one 
shop in the New England area that has really gone after this 
business, and today 40% of their billings are on Class H 
rewinds. Don’t wait until your customer goes elsewhere before 
you get into Class H — it may be too late!” 


We reprint these pararaphs from Mr. MacAuley’s 
letter because they confirm our own experience with the rewind 
shops that have made Class H insulation available to old and 
new customers in all parts of the country. We are doing all we 
can to help them develop the rapidly expanding market for 
this new class of insulation. It makes hard working motors 
last 16 to 100 times as long as they ever did before; increases 
output by as much as 50%; expands business and profits for 
the progressive rewind shops. 


Dow Corning Silicones Build 
Rewind Business! 





for our new booklet on the per- 
formance of thousands of industrial 
motors built or rebuilt with Silicone 
(Class H) insulation. Address Dept. CG-2. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


ATLANTA ® CHICAGO © CLEVELAND © DALLAS 
LOS ANGELES * NEW YORK * WASHINGTON, D.C. 


DOW CORNING 


SILICONES 
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TURNTABLE permits the soldering of 
ten diffraction units progressively, install 
ing one part of each unit before proceed 
ing to the next part. Time and proficiency 
are improved through this assembly pr 
cedure 


Turntable Facilitates 
Assembly of X-ray 
Instruments 





ASSEMBLY 


“d and accuracy is in 


Heating Cable 
At Sand Plant 





EQUIPMENT 


ial arrangement ot lead-cov 


\ op 
ered heating cable is used to prevent 
from freezing in the discharge 
dewatering towers at the 
. Pettinos C 
numuskin, N. J 
lengths of Genet il 
| installed in ; 


metal 


ympany’s sand 


cable wet 
designed heet 


lich was fitted « 
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Day-Brite “Close-up” Quality DAY-BRITE BUSINESS 
IS PROFITABLE BUSINESS 


Day-Brite is a contractor's line — de 
signed and built to cut installation 
time and help you make more money. 


When you specify and install Day- 
Brite you keep those bigger profits, 
too. Day-Brite makes satisfied, enthusi 
astic customers—the kind that recom 


mend you to other prospects instead 


of haunting you with profit-robbing 


because it makes satisfied customers call-backs. 


YOU'LL FIND THE DAY-BRITE 
REPRESENTATIVE IN YOUR AREA 
HELPFUL AND COOPERATIVE 


There are Day-Brite representatives in 
15 cities across the nation. If you're not 
already acquainted with your nearest 
Day-Brite representative write today 
for his name and address. You'll find 
him an experienced, competent light- 
ing man and he has information that 


can make your business better. 


. Jay - brite ting, < OZ l 4 
THIS IS A CLOSE-UP of the zterlocking louver feature of Day-Brite Lighting, Inc., 54 Bulwer 


Ave., St. Louis 7, Mo. In Canada: 
Amalgamated Electric Corp., Ltd., 
Toronto 6, Ontario 


Day-Brite’s PLEXOLINE® fixtures. Each cross-wise louver 1s 
firmly locked into the center “V” louver and is tied at both ends 
by a steel rod. The whole shielding unit is rigid. It won't sag 
It won't rattle. Louvers will not twist or bend out of shape during 


installation or when the fixture is being cleaned or relamped 


THIS “CLOSE-UP” QUALITY FEATURE is important to you 


because it helps make installation easier, faster and more profit 


able. It means safer profits through elimination of costly, time DAY-BRITE " 
consuming ‘‘call-backs.’ Lighting Wirt 


“DECIDEDLY BETTER’ 
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HEATING CABLE in o specially designed 
protective and insulating jacket is used to 
keep sand from freezing in the discharge 
pipes of dewatering towers at a sand 
plant 

lower part of the tank. When the tem- 
perature falls below 28°, an operator 
has only to throw a switch to keep the 
sand from freezing and clogging up the 
pipes. Prior to the installation of the 
heating cable, it was necessary for a 
mechanic to go up on the 50-foot high 
dewatering towers and use a heavy- 
duty blow torch to keep the pipes from 
clogging due to freezing sand. As a 
remedy for the inconvenience and 
danger involved in this old method, the 
heating cable was installed. 

Sefore the heating element was in- 
stalled, it was given a_ protective 
weatherproofing with a coat of cork 
granules in a mastic insulating mate- 
rial. This coating also serves to re- 
tard heat loss to the surrounding cold 
air. Control of the heaters is manual. 
A switch at the classifier control board 
permits the operator to turn on the 
heaters at each dewatering tower when 
the temperature demands. In use, the 
heating cable has been able to keep 
the pipes clear at temperatures well 
below zero. 


Develop all “X-ray” eye— Simple Door Interlock 


For Welder Control Panel 


y a 
SAFETY 
: Electrical safety is one item in 


which the manufacturing engineering 

| department of the Ford Motor Com- 

Now you can diagnose trouble calls at a glance, without ' pany is vitally interested. That is one 

shutting down equipment or making ammeter connections. ' reason why Company representatives 

Just snop the Amprobe around one conductor (insulated or helped in the development of the JIC 

uninsulated) ond you have an accurate current reading. ; ( Joint Industry Conference) Electri- 

Walk in with this pocket-size snap-around volt-ammeter, and : | cal Standards for machine tools and 

“you're the doctor." Write for Catalog. other production equipment. Greater 

Dept. ECM 23, Pyramid Instrument Corp., Lynbrook, N. Y | operator safety leads to better work- 
(Export Div.: 458 Broadway, N. Y. 13.) | " 


manship, better employer-employee re- 
Amprobe “300” 0-6/15/30/60/150/300 amps A-C. lations and shorter down time due to 
0-150/300/600 volts A-C. Complete with cowhide case and , / 2 fae e ° The 
voltage test leads: $49.50. Amprobe ‘'600"' (to 600 amps A-C) ~ , accidents and equipment failure. The 
$59.50 complete. Amprobe “'1200'' (to 1200 amps A-C) net result is increased production of 
$67.50 complete. 
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We can learn from bankrupt Micawber 


qe Y advice, Copperfield, you know. Annual 

income twenty pounds, annual expendi- 
ture nineteen-nineteen-six, result happiness. An- 
nual income twenty pounds, annual expenditure 
twenty-ought-six, result misery. The blossom is 
blighted, the leaf is withered—in short you are 
forever floored. As I am!” 

This is probably the most famous financial 
counsel in all English literature, offered a hun- 
dred years ago by Charles Dickens’ character the 
bankrupt Micawber to the hero David Copper- 
field. As advice it is just as good in 1953 as it was 
in 1849, and just as sound for a nation as for an 
individual. 

In 17 of the last 20 years, Uncle Sam has fol- 
lowed Micawber’s practice, not his advice. Our 


national balance sheet has been, figuratively, 
“annual income twenty pounds, annual expendi- 
ture twenty-ought-six”. Ahead of us as a nation, 
if we continue this irresponsible policy, is Micaw- 
ber’s dire predicament, “blossom blighted, leaf 
withered—forever floored”. 

There is no sane reason why the world’s richest 
nation should continue to live the financial life 
of a profligate bankrupt. It is time now to set our 
house in order. The program called for is simple: 
(1) Eliminate waste and extravagance in govern- 
ment spending; (2) Balance the Federal budget; 
(3) Control the national debt and reduce taxes. 

By such positive action we can protect future 
happiness—and prevent misery—for ourselves, 
our children and our children’s children. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES, 
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choose, 


BERNS 


AIR-KING 
i » wall switch controlled 
(/ ; : low cost model AUTOMATIC SIDEWALL 
Now available at the same price as pul! chain 
models ! Weatherproof outside hood protects against 


ice, snow, wind and rain—encloses scientifically 


counter-balanced, exclusive “Flutter-F ree” shutter DUAL-PIN INTERLOCK prevents open- 
that automatically opens and closes when fan starts 


for every purpose and stops. Wall Switch controlled —single or ing of welder control cabinet doors when 


‘ f three speed (extra). Unscrewing of center grill disconnect switch is closed. Pins (arrows) 
in any size knob removes grill for easy cleaning. Motor and 
blade completely removable by merely loosening engage holes in flange brackets on doors 


i two wing nuts. In 8-inch and 10-inch models for (2 and hen switch (1 lose 
and price range walls “4 to 28” thick. Sparkling white or chrome ? d 3) w me is closed 


finish. Full S year guarantee. WF8C, WF10 1 1: | . . 
and WF10C... priced as low as $27.55 higher quality at reduced unit cost. 
One example of this philosophy is 


indicated in the use of interlocking 
switch and doors on a welder control 
panel. While the JIC standards do not 
specifically require interlocked doors 
on disconnects for welding transform- 
ers, Ford uses a very practical safety 
device on thi pe of equipment. 
1S hoy in he photograph, two 
mall pins (arrows) in the housing 
of the disconnect switch in the center 
CFION section of the panel enclosure com- 
CFIONC — pletely interlock the top and bottom 
panel doors when the disconnect is 
closed \ flanged bracket on top door 
“2” (arrow) has a hole which centers 
e Only 314" deep over-all he line of the upper interlock pin 
e Blower-type blade 2 


Most attractive, powerful, versatile kitchen fan - ; 
available. New blower-type pressure blade main- Manner, the flanged bracket on lower 
tains high air exhaust volurrs in long ducts. Mounts loor “3” ¢ re ¢ = — » af ' 
in ceiling or sidewall. Grill removes by merely un- coor =. centers ve r the line of the 
screwing center grill knob. Outside frame will lower interlock pin when this door 
never warp or rust. Model CF8C especially recom- . J 1 WI : : ae 
mended where low cost is a deciding factor. In Is closed. hen the disconnect switch 
White Ename! or Chrome finish. Available with Nnged cover “1” ic clace enlid fanve 
3-Speed Contro! switch (extra). FullS year guar- hinged cove g L is closed, solid flange 
antee. CF8C, CFION and CFIONC...priced as brackets push the top pin upward and 
low as $27.95 complete with Wall Cap 


door is closed. In a similar 


the lower pin downward to engage the 
1 


oles in the top and lower doors 


ECONOMICAL PULL CHAIN MODELS voles in the t o0rs, 
When the disconnect switch is in 

Where wall switch is not desired, this powerful, eco- 3 : 

nomical pull chain model is highly efficient. Eliminates “ope n”’ position, the inte rlock pins re- 


wall switch installation cost. Outer frame will never 


rust or warp fan housing. Grill easily removed by merely ‘ turn to normal position and the upper 
unscrewing center knob. Motor mounted on one bracket and lower doors can be opens d. 
—motor and blade completely removable by loosening ‘ oe I ; 
just two wing nuts. Available in 8" and 10° models, Primarv reason for this precaution 
white enamel! or chome finish for walls 5'>" to 16° 


thick. Full 5 year guarantee. KF8N and KFION is that the jackets of the water-cooled 
priced as low as $27.55 ‘“ienitron” tube s in the lower section 


Listed in Sweet's Catalog or ask your Wholesaler ' are at line (440-volt) potential and 


. 


" should not be accessible unless the 
| disconnect switch is open. Mainte- 
BERNS MFG. CORP. 3050 N. ROCKWELL ST. CHICAGO 18, ILL. hance and replacement ease are fea- 


tures of the control equipment. 


Complete catalog available by writing to 


ae at Details of this construction were 

ha Ka wr outlined by R. W. Kowitz of the Ford 
om 5 oR SY Motor Company Manufacturing En- 
Bee Ly) gineering Office in a talk on electrical 


EXHAUST CEILING PEDESTAL WINDOW ELECTRIC 
FANS 


+ — VENTILATORS © DEWORAIDIFIER safety and maintenance before an 
> 


\IEE Machine Tool meeting. 
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ACUSTI-LUMINUS CEILINGS 


NO NOISE — NO GLARE = EVEN LIGHT EVERYWHERE 
































O’Shea Electric of Poughkeepsie, N. Y. 
grasped the opportunity to cooperate with 
LUMINOUS CEILINGS INC on this fine 
installation at Food Center Super Market, 
also of Poughkeepsie, N. Y. 

Here is an opportunity for all Electrical 
Contractors to enjoy a superior new mar- 
ket. 

ACUSTI-LUMINOUS CEILINGS open wide 
horizons for better lighting that is glare- 
less and shadowless, for a better ceiling, 


beautiful and easily maintained, and for 
a more satisfied customer. 

To do a bigger and better job for your cus- 
tomers and yourself investigate ACUSTI- 
LUMINOUS CEILINGS. Send for a free 
illustrated brochure. See how ACUSTI- 
LUMINOUS CEILINGS can raise your 
profits and prestige. Look to the leader in 
Luminous Ceilings. Look to LUMINOUS 
CEILINGS INC. 

¢ Fully Underwriters’ Approved 


LUMINOUS CEILINGS INC. 


Zoe W. NORTH AVE.., 
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KAISER-FRAZER selects G-E metal-clad switehgear to power lineup. Switchgear has two incoming line sections, tie breaker, 
modernized parts plant. Increased safety, protection against five feeders—each feeding a 1000-kva load center, such as 
power shut-downs are provided by this 8-compartment, 4.16-kv Substation No. 4 in background. 


Kaiser-Frazer installs one of the most 


EASILY installed armored cable, in center, replaces maze of TOOL ROOM shows interlocked armor cable leading to junction’ 
old low-voltage cables at right—saves tons of copper. box, Trumbull Flex-A-Power* bus duct with plug-in connections. 
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FOR SWITCHGEAR CONNECTIONS, 700 feet of interlocked G-E UNIT SUBSTATION, one of five 1000-kva Pyranol* 4160- 


armor cable were pulled into position in 45 minutes. Cable ABOY /277 


can go under, over pipes, rafters, beams. machines. 


load centers in Kaiser-Frazer plant, powers nearby 
Rail protects substation from battering of trucks. 


modern plant power systems in America 


New G-E metal-clad switchgear and radial load-center 
distribution system replace obsolete low-voltage system 


In modernizing a factory in Dowagiac, Mich., for use as a parts 
plant, Kaiser-Frazer Company turned to General Electric for a cem- 
plete electrical job. 

A very important phase was the G-E engineered distribution sys- 
tem, installed by Koontz-Wagner Electric Company, Inc., of South 
Bend. This system features new, standardized metal-clad switch- 
gear... replaces dangerous, inadequate equipment inside and out- 
side the factory. 

Two 3000-kva transformers, equipped with load ratio control, 
feed metal-clad switchgear through flexible interlocked armor cable. 
The compact, safe, metal-clad lineup, rated at 4.16-ky, in turn feeds 
five 1000-kva load centers in a reliable radial distribution system. 
High-voltage fluorescent lighting considerably reduces equipment 
costs. Neutral grounding increases system reliability and economy. 

Kaiser-Frazer, with pre-assembled G-E equipment, has saved 
months of time, cut installation and maintenance costs, provided 
greater safety, and made the best possible use of plant space. 

For information to help in your modernization plans, contact your 
local G-E sales representative or write direct to General Electric 
Company, Schenectady 5, N. Y. 


*Reg. Trademark of General Electric Company. 
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with load ratio control, are installed by contractor. 
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TWO TRANSFORMERS, 30)00-kva, 27-4.16-ky 
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“Off-The-Shelf” transformers 
meet exacting laboratory standards 


Two conditions—the high level of safety required in 
their experimental work, and dependably constant 
voltages—influenced the choice of transformers when 
Union Oil Company constructed their outstanding 
new Research Center. 

Westinghouse Dry-Type Transformers (now 
available in distributor stocks everywhere) filled 
both requirements. 

The larger of the two transformers shown above is 
a 75-kva unit. It is located in the basement at the 
center of the load area, directly under the laboratory 
it serves. The 25-kva transformer in the background 
handles the lighting load. 

Air cooled, containing no combustible materials, 


these transformers could be located safely inside the 
building. Because their small size and light weight 
made installation less of a problem, they were easily 
mounted at selected load points...thus eliminating 
long secondary runs that would cause line losses and 
undesirable voltage variations. 

You can meet new or changing load problems 
effectively and economically with Westinghouse 
Dry-Type Transformers. Savings include lower 
maintenance, operating and power costs. For further 
information, contact your local Westinghouse repre- 
sentative or distributor. Or write to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, 


Pennsylvania. J-70665 


you can 6E SURE...i¢ its 


Westinghouse 
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In The News 


MAINTENANCE SHOW SETS RECORDS 


Comprehensive conference program, plant visitations, and exhibition 
of 7000 products related to machine and plant upkeep were fea- 
tures of 4-day Cleveland meeting attended by over 15,000 delegates. 


EMONSTRATING 
ous interest that 


the tremend- 
is becoming in- 
in all types of 
15,000 


maintenance 


cre asingly evident 


industrial maintenance, over 


contractors, engineers, 


personnel and production executives 
converged on Cleveland January 19th 
to attend the 4th annual 4-day Plant 
Maintenance Conference and Show. 

American 


Engineers and 


Jointly sponsored by the 
Society of Mechanical 
the Society the 

Conference featured 
67 events, including 3 general sessions, 
16 sectional round 
table discussions, a banquet and five in- 


for \dvancement ot 


Management, the 
conferences, 42 


spection through industrial 


plants 
\lso 


tours 


etting a new record for com- 
prehensive coverage, the concurrently- 
held displayed 


7000 products 


Show approximately 
related to plant and 
upkeep. Participating com 


panies excet ded 300. 


m ichine 


Of prime interest to delegates repre- 
electrical field 
cussion on “Maintenance of 
Equipment” by 
We stinghouse. 


and 


senting the was a dis- 
Electrical 
Edsall of 
In analyzing the op- 
erations the 
East Pittsburgh maintenance division, 


Mr. Edsall that, 


spection is probably th 


Robert G. 
responsibilities of 
stated “Routine in- 
most effective 
means of 


preventing electrical equip- 


ment Irom causing serious power out- 


ages and work stoppages. Simple 
] 
ul 


etermined inter- 
the 


routine checks at pre 


we ll 
volved and savings, 


vals are worth expense in- 
resulting from not 
having to purchase new equipment, 


and keeping the equipment in opera- 


tion. are inviting.” 
responsibilities of 


definitely 
Duties and I the 
Maintenance Engineer were discussed 


by H. W 


sultant for E. I. 


Shoc kley, maintenance con- 
duPont 


who declared that he 


de Nemours, 
must coordinate 
all shop and field activities, determine 
departmental and unit costs, allocate 


maintenance personnel to various plant 


operations as needed, 


guide improved 
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programs covering shop layout, tool 
and equipment requirements, supervise 
the inventory control of maintenance 
materials and formulate training pro 
grams for men in his department. 

In a talk on “Preventive Mainte- 
nance,” George J. Martin, National 
stressed the point that, 
“the day of verbal maintenance orders, 


Biscuit Co., 
and making repairs only when equip- 
ment breaks down, is gradually dis 
appearing and plants in all types of 
industry are ventive methods 
either separately or as a complete 
\s to the set-up of a com- 


prehensive preventive program, he dis 


using pre 
program,” 
cussed the functions and uses of equip 


ment and 
and 


work 
with 
monthly inspection re 


inspection records, 


orders time cards, stock 


ord rs, 
and 


drawal 


ports mechanical downtime re- 


ports. 
“Maintenance | 


thoroughly treated 


sentials” were 
at two of the gen- 
eral St 


ssions by a qualified panel of 


engineers, consultants and supervisors 


ENGINEER R. G. Walsh, Goldberg & 
O’Brien Electric Co., Chicago, studies 
electrical drawings on plan table in 28-ft. 
trailer which serves as combination field 
office, material storage room and work- 
shop on an industrial project. To date, 
company has three fully equipped units. 


. . FEBRUARY, 1953 


Separate discussion under this head- 
ing included Cost Control, by H. E. 
Bliss, Lukens Steel Co.; Maintenance 
Equipment, by C. B. Muir, Canadian 
Electric Co.; Compulsory 
Praining, by C. O. Oren, Dow-Chemi- 
cal; The Cost of Maintenance, by 
W. H. Pagenkopf, Western Electric; 
Performance Measurement as a Main- 
tenance Management Tool, by Comdr. 
R. S. Stewart, CEC, USN, Bureau of 
Yards and Docks; Work Measurement 
and Standards, by J. B. Whitlock, 
\rmeo Steel Corp.; and General 
Maintenance Questions, by Stuart 
Whitehead, Div., 
\merican Cyanamid. 

Bliss declared that, “the effective 
control of repair and maintenance 
one of management’s 
important problems, with 
penditures for these items ranging 
from 8 to 15 percent of each sales 
dollar. Sound planning, both short 
and long range, and firm administra- 
tion of 


(General 


Caleo Chemical 


costs 18 today 


most ex- 


a comprehensive repair and 
program is 
maximum savings are 


thaintenance essential if 
to be realized.” 
“Equal emphasis must be placed 
upon work planning, scheduling, tools 
and equipment,” said Muir, who also 
placed stress on the fact that, “ex- 
cept in a maintenance 
labor high class and, since 
much of this type of work is performed 
rates, the 
department should be 
aided with the most modern tools and 


very few 


cases, 
is fairly 
in overtime at premium 
maintenance 


equipped with the latest types of equip- 
ment.” 
During parallel forums held the sec- 
day of the Conference, Mainte- 
nance Problems Related to Small 
Plants were discussed by W. A. Adams 
of the J. M Co. and by 
\. D. Buschmann of Perfection Stove; 
Maintenance in Medium Size Plants 
W. Graveley of 
Union Carbide and Carbon Corp. and 
eg S the Carborundum Co., 
while -Large 


Lehmann 


was analyzed by O 


Reitz of 
Plant Problems was the 


171 








AVA: 


ENGINEERED FUSES 
for dependable 
protection 


ROYAL-NOARK 
NON-RENEWABLE 


5 


ways better 
on the 


use them on 


EVERY JOB 


4" 
fF) g,ROVAL-NOARK 
ge) RENEWABLE 


- easiest 


s / . Y to 
* P % 


renew 


Engineering improvements in the design 
and construction of ROYAL-NOARK cart- 
ridge fuses mean that they stay cooler . . . 
give greater protection to vital equip t. 


. . ask your wholesaler 


OYA 


WIRE + CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 


ROYAL ELECTRIC CO., INC. PAWTUCKET, R. I. 











| plant 


HAPPY RECIPIENT OF AW Certificate 
is Clif Simpson (right), managing direc 
tor, Electric Association of Chicago, 
who had wiring in his home brought up 
to AW standards A. J. McGivern, 
chairman of the Association AW Stand 
ards Committee makes the presentation 
at the recent Electrical Modernization 
Conference in Chicago 


subject of M. W 


tric Co. 


Reid, General Elec 


\dams 
valuable maintenance 
information could be 


In this group of meetings, 
mentioned that 
from 
‘manufacturers from whom we pur- 
chase our equipment, technical books 


obtained 


now on the market, articles in leading 
| periodicals, technical files, personal in- 


terchange of ideas at national confer- 
plant 
visits.” 


ences, clubs and 

“However,” he con- 
must 
what we read to make it best fit our 


requirements, and we must judge what 


engineering 


tinued, “we 


we hear to determine its suitability to 
oul needs “a 
Buschmann = stated” that, “well 
trained maintenance mechanics prop- 
erly supervised cannot function effici- 
ently without proper housing, tools and 
equipment 
ill of the 


\n area large enough for 
maintenance machinery, 
tools, stoc k crib, office, benches and 
miscellaneous equipment is the answer 
to the best housing for the smaller 
maintenance departments, and good 
equipment, not cast-off production ma- 
chinery, is essential for servicing, re- 
pairing and installing today’s compli- 
cated production tools.” He also added 
that, “our mechanics must have power 
drills, saws, grinders, nut setters, 
drivers and hammers to name a few 
ot the power tools needed to reduce 
time and manpower requirements of 
maintenance work. They must also 
have portable gas and electric welders, 
cutting outfits, power sweepers, lift 
trucks, tractors, scaffolding and dozens 
f other items.” 

stated that 


“sold” to departments in 


Graveley maintenance 
should be 
volved, as opposed to imposing it by 
authority; a long range plan should 


be preferred to just quick action for 


learn to interpret | 





QA) — 


RIGHT CONTACT 
for dependable 
wiring devices 


use them on 
EVERY JOB 


*ROYALOK” 


; 
/RECEPTACLES 


Sound engineering, quality materials, and 
experienced manufacturing skill make 
ROYAL wiring devices better for you these 
three ways: 1) they're easy to wire; 2) al- 
woys dependable; and 3) long life under 
constant use. 


. . ask your wholesaler 


ON 


WIRE * CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 





ROYAL ELECTRIC CO., INC. PAWTUCKET, R. I. 


ee 
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CONTROLLED “NO-GLARE” LIGHTING 
is A OSeco SPECIALTY 





ao: 
: J Pp re 

J Presidential Apts. Select Pemco. Philadel- 

phia's newest development utilizes Pemco's 

luminaires for beauty and uniformity of de- 

sign, hoods used interchangeably as needed. 


ADMIRAL'S HAT 
This Pemco luminaire has 
standard side or top en- 
trance hood, ''no glare” re- 
flector with detachable 
shields. 





Note light patterns along the drive and 
compare with light cutoff of those luminaires 
adjacent to tenants’ rooms. Pemco inter- 
changeability also reduces warehousing. 
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Whether your project 
is shopping center, park- 
ing area, residential de- 
velopment or institution 
—you can rely on Pemco 
lighting products for any 
outdoor requirements. 
They’re designed and en- 
gineered with the experi- 
ence of 70 years. Write 
for our complete Lighting 
Catalog—no obligation! 


PHILADELPHIA 
ELECTRICAL & 
MFG. CO. 


1200 N. 31st Street 
Philadelphia 21, Pa. 


Street Lighting Division 


A) 
Nail 








News of G-E electrical insulating developments that 
can be important to your business. 


A SINGLE INSULATING VARNISH 


TO DO THE JOB OF MANY! 


G-E 9700 All-Purpose Varnish fits more jobs, 
gives excellent results at low cost 


G-E chemical research has developed a new, economical, clear- 
baking insulating varnish that offers you many big advantages: 


ALL-PURPOSE APPLICATION. With G-E 9700 you can cut down inventory 
by using a single varnish for several needs. 


EASY TO APPLY. G-E 9700 can be applied by hot or cold dipping, roller 
coating, brushing, spraying, and vacuum or pressure impregnation. 

TOUGH, DURABLE. It has high bonding strength and gives you a smooth, 
wrinkle-free surface that provides outstanding durability. 

THROUGH CURING. G-E 9700 cures thoroughly in deep sections, and 
can be cured by heat from 110 C up to 150 C, depending on curing 
speed desired. 

HIGHLY COMPATIBLE. G-E 9700 mixes quickly and easily with most 
other baking varnishes. 


This new insulating varnish is ideal for treating all sizes of stators 
and rotors with speeds up to 10,000 r.p.m., transformers, coils, wind- 
ings, and insulation such as paper, fibre, and laminates. 


FREE! Write today for free sample and a technical report on G-E 
9700 All-Purpose Varnish: General Electric Company, Section 360-1A, 
Chemical Division, Pittsfield, Mass. 


Vou CAM? fad 2 confutence cn 
GENERAL @@ ELECTRIC 
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COMBINE FLEXIBILITY of direct current 
motors with simplicity of alternating cur- 
rent distribution to get maximum produc- 
tion from use of high speed automat’c 
machinery, R. A. Gueder, Reliance Elec- 
tric and Engineering Co., Cleveland, tells 
contractors and plant men at recent Elec- 
trical Modernization Conference in Chi- 
cago 


immediate results; and the responsi 


bility for equipment condition should 
placed on the “user” rather than 
‘ompletely to the maintenance 
itz stated that, “Doing the ordi 
plant maintenance repair and 
not good enough today 

a successful maintenance 

am must be controlled. You 


should know your present work load 


do this work. To do this 


ect ane 


rk load ahead and your allowed 

t 

ary to schedule, insy | 

repair, budget and control, and 
ur men.” 

In comparing problems of 
plants with those of smaller plant 
Reid mentioned that, since the areas 
covered are much greater and equip 

ire complex, larger organiza 

re necessary; and supervision 

be familiar with a more varie 

~ services. “The objective of 
organization is to control these 
activities so as to give prompt service 
he manufacturing sections, avoid 

ig production shutdowns, and_ per 
forming the necessary work in an 
efficient and effective manner,” he sum- 

marized 

Problems in Plant Engiseering were 
enumerated by E. A. LeGros of Lever 
srothers, J. E. Galagan, General Ana 
line and Film Corp., and J. R. Sautter, 
E. I. duPont de Nemours 

LeGros emphasized that the plant 
maintenance staff must keep abreast 
of technical advances through the 
mediums of books, magazines, manu- 
facturers’ representatives and trade 
associations, yet he mentioned that 
“outside electrical contractors should 
be cultivated to bridge the gap where 





Build 


all these things and more 
with versatile 
UNISTRUT' 


METAL FRAMING 


Rack conduit, cable and pipe— 
Frame power load centers— 
Mount switches, meters and panelboards 


Those who use completely adjustable UNISTRUT metal framing know it’s 
easy to handle and quick to erect —that it provides great strength without 
bulk—that adjustments, changes and additions are easily made at any 
time. 

The UNISTRUT system cuts costs, too. You save time in engineering 
detailing and eliminate the need for trained erection crews—anyone can 
build with UNistruT channel and fittings. No drilling, no welding, no 
special tools or equipment—all you need is a hacksaw and a wrench to 
build wire and cable reel racks, fluorescent fixture supports, transformer 
vaults, electric motor mounts, bus duct supports and many other struc- 
tures. It will pay you to try UNIsTrRUT framing on your next job. 


Write for NEW 


U. S. Patent Numbers 
2327587 2329815 2345650 
2363382 2380379 2405631 
2541908 Other Patents Pending 


Free 84-page Pocket Catalog 800 


FOR THE MAN ON THE JOB! 84 pages packed with 

pictures, drawings, ideas and data on how 

to frame, rack, mount, suspend and sup- 
ort all kinds of electrical equipment with 
JNISTRUT channel and fittings. 


Distributors and Warehouse Stocks in Principal 
Cities. Consult your Telephone Directories. 


W7y, 
TU, Ur A 


~*~ 


The World's Most Flexible All-Purpose Metal Framing 


4 
| 
' 


UNISTRUT framing 
and pipe clamps sup- 
port heavy banks of 
conduit leading to 
motors in plant of 
large pharmaceutical 
manufacturer 


S&S. 


load center built with UNISTRUT 
channel and fittings. Framing system's 
adjustable feature permits quick 
location of gear to spot desired 


Photo shows how oa large power 
company used UNISTRUT framing 
and pipe clamps to rack rows of 
conduit in steam plant installation 


Framework of UNISTRUT channel 
and fittings support switch gear in 
typical cubicle installation 





Basic Components 
of the UNISTRUT 
Metal Framing System 


UNISTRUT Products are Bonderized 


UNISTRUT PRODUCTS COMPANY Dept.£2 
1013 W. Washington Bivd., Chicago 7, Ill. 


Please send me the new Pocket Catalog No. 80, without 
obligation. 


Name- 
Company _ 
Address .. 


City 











A Heavy 
Zinc 
Coating 
Inside 

















A Heavy 
Zinc 
Cooting 
Outside 

















CLIFTON 
E.M.T. 


gives you 


DOUBLE THE ZINC 
PROTECTION 


of ordinary E.M.T. 


Because of this extra protection, 
you can often substitute CLIF- 
TON E.M.T. for rigid conduit— 
and make substantial savings. 
Wherever electrical metallic tub- 
ing is acceptable for outside in- 
stallations, CLIFTON E.M.T. can 
be used with complete con- 
fidence. 


Hot-Cipped Galvanized 


CLIFTON E.M.T. is hot-dipped 
galvanized by a special process 
which deposits a uniformly 
heavy coating of zinc inside as 
well as outside the tubing, and 
bonds the coating to the steel 
tubing. Will not flake or chip. 
OTHER CLIFTON PRODUCTS 
include Rigid Conduit, Flexible 
Steel Conduit, Armored Cable 
and Pierceway Plastic Duct Wir- 
ing Systems. 
Listed by 
Underwriters Laboratories, Inc. 


WE MAKE NO BONES 
ABOUT IT... 








ARE THE BEST 
IN THEIR FIELD 


CLIFTON 


CONDUIT CO., Inc. 


General Offices 
75 Montgomery St 
Jersey City 2, N. J 


Factory: Baltimore, Md 


THE HAWES BROTHERS, John and Jim, 
of Huntington, W. Va., manage a com- 
prehensive electrical organization, with 
memberships in NISA and NECA, and 
special divisions for engineering and ap- 
pliance sales. 


either too 
busy or are not versed in a particular 
problem.” 

Galagan brought out the point that, 
in many manufacturing plants, “there 
is a definite relationship between the 
man-hours of maintenance required to 
keep the plant in good operating con- 
dition, and the kilowatt-hours of elec- 
trical energy used by the plant or 
department. “This relationship,” he 
said, “provides a useful tool in de- 
termining not only maintenance time 
schedules, but and energy 
costs as well.” 

Sautter appealed for close coopera- 
tion between the maintenance, engi- 
neering and operation divisions, claim 
ing that, “unless there is complete 
accord between these groups, manufac- 
Preventive 


plant maintenance men are 


material 


turing costs will increase 
maintenance requires periodic Inspec 
tions of equipment. Operation must 
give us this equipment for a definite 
interval of time. Therefore, if accord 
is mot reached for 
shutdowns and equipment 
or breaks down as a result, economic 
penalties will follow.” 

Among the many topics 
for round-table discussion were those 
of Area vs Centralized maintenance 
with H. A. Fohl of Lukens Steel Corp. 
leading the discussion; Lighting, with 
Willard C. Brown of General Elec- 
tric presiding ; Selling Management on 
the Maintenance Program, led by R. S 
Williams of De Laval Steam Turbine; 
Maintenance Stores, with C. J. Zetler 
of Westinghouse leading the discus- 
sion, and Maintenance in Electrical 
Manufacturing Plants, led by C. B. 
Muir of Canadian G. E. 

To provide maximum opportunity 
for delegates to meet in these off-the- 
cuff and off-the-record forums, each 
program was presented twice, thereby 


these necessary 


wears out 


included 


making it possible for the participants 
to either intensively concentrate on one 
able to include 
topics on his schedule than would have 
been unde 


subject, or be more 


possible other arrange 
ments 
From the remarks by 


Morrow 


opening 


chairman L, ¢ 


gen- 
eral (con 
sulting editor of Factory Management 
and Maintenance) to the final banquet 
address by Tell Berna (general man- 

National Machine Tool 


\ssociation ), the importance 


ager of the 
Builders 
of maintenance in the nation’s pro 
effectively pre 
Morrow concisely 


duction picture was 
sented for, as Mr 
“Maintenance has to be 
with production in 
terms of unit cost, rather than treated 
machines 
become more automatic the production 
worker will have less need for highly 
developed skill. But the matntenance 
will have to acquire skills to 
the complications of the ma- 
chine. This is a coming responsibility 


phrased it, 
1 
considered along 


is general overhead. As 


man 
match 


and forward-looking companies already 
are taking steps to train and develop 
maintenance employees to take over 
this important key assignment.” 


New Orleans Electrical 
Assn. Elects Officers 


J. R. Guidroz 
stalled president of the Electrical As- 
New Orleans, Inc., at 
meeting. He succeeds 
Barnes, named 
member of the executive 


was elected and in- 


sociation of 
the December 
Walter J. 


ex-officio 


who was 
committee. 

Other 
111K luded 
vice president ; \ B 


installed 
executive 
Paterson, Jr., 
representing whole 

utilities and manufacturers; 
Raborn, vice-president, electrical 


elected and 
Sims, 


othcers 
George D 


vice-president, 
salers, 


C.B 


ELECTRICAL INSPECTORS H. C. Auld 
(left), Moline and Peter Warner, Dan- 
ville, discuss Danville’s ordinance requir- 
ing permits and inspection of television 
receiver antennae. 
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COPE Cable Trough is Used by 
Utilities and Industrial Plants 
Throughout the World 


The ease and economy of installing standard COPE 
Cable Trough has given it wide acceptance among the 
leading utilities and industrial plants around the globe. 
They realize, as will you, how COPE Cable Trough 
saves on time, material and costs. 


Write for full information. 








COPE Cabie Trough Installation at Gary 
Sheet & Tin Mill—U. S. Steel Company 


A few of the Users of 
COPE CABLE TROUGH... 


Allis-Chalmers Manufacturing Co. 

Aluminum Company of America 

Atlantic City Electric Co. 

Atomic Energy Commission 

Borg-Warner Corp. 

The Budd Company 

Carolina Power & Light Co. 

Central Hudson Gas & Electric Corp. 

Cincinnati Gas & Electric Co. 

Cleveland Electric Iliuminating Co. 

Commonwealth Edison Co. 

Connecticut Light & Power Co. 

Consolidated Gas, Electric Light & Power Co. 
of Baltimore 

Delaware Power & Light Co. 

Detroit Edison Co. 

Detroit Steel Corp. 

Dow Chemical Co. 

E. |. du Pont de Nemours & Co., Ina 

Ethyl Corporation 

Ford Motor Company 

Goodyear Tire & Rubber Co. 

Indianapolis Power & Light Co. 

International Harvester Co. 

Island of Iceland 

Jersey Central Power & Light Co. 

Jones & Laughlin Steel Corp. 

Kaiser Aluminum & Chemical Corp. 

Kansas City Power & Light Co. 

Kingdom of Egypt 

Kingdom of Greece 

The Mead Corporation 

Monsanto Chemical Co. 

Monongahela Power Co. and The Potomac Edison Co. 

National Advisory Committee for Aeronautics 

National Aniline Div., Allied Chemical & Dye Corp. 

New England Electric System 

New York State Electric & Gas Corp. 

Niagara-Mohawk Power Corp. 

Pacific Gas & Electric Co. 

Packard Motor Car Co. 

Pennsylvania Electric Co. 

Philadelphia Electric Co. 

Pittsburgh Plate Glass Co. 

Republic Steel Corp. 

Reynolds Metals Co., Inc. 

Southern California Edison Co. 

Union Electric Co. 

United States Army—Corps of Engineers 

United States Bureau of Reclamation 

United States Navy 

United States Steel Co. 

Virginia Electric & Power Co. 

WCAU—AM-FM.-TY, Phila. 

Western Electric Co., Inc. 





E inc. 


T. J. COPE, INC., 711 SOUTH 50th ST. 
PHILADELPHIA 43, PENNSYLVANIA 
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You know Cope by 
these products 
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LOCK CABLE SAFELY, SECURELY with 


BFFICIENCY Cable Strain Clamps 


without Strain or Damage 





. . « withstands direct pull of 17,000 pounds PARTNERS Andrew McKee (left) and 


Efficiency Cable Strain Clamps tock cable safely and 1/0 to 1,500,000 ¢.m. Three clamp sizes cover all Alex Morrison divide the administrative 
aie ah aces ane ‘nigh p Ag A ate a cable sizes. Furnished with eye or clevis, for AC or responsibilities at the Mc Kee-Morrison 
cable prevents cable from slipping. Takes cable from DC service Electric Co . Windsor, Ontario, Canada 
Write for Catalog 38-A McKee handles motor repairs, while Mor- 

rison supervises the construction depart- 


ment 


contractors; C. J. Hanemann, vice 
president, air-conditioning and venti 
lation; R 12 Magoni, vice-president, 
radio and television; W. E. Clement, 
director of publicity ; E. H. Mowen, 
secretary; I. W. Tufts, treasurer, and 
W. P. Massey, R. E. Brugier, E. N. 
\vegno, A. A. Demarest, C. C. Lang 
with, Al Levin, J. B. Dunn, J. N 
Roos, Charles Pearson, Jr., and Mi: 
Barnes, members of the executive 


committee 


NISA News 


New York is getting ready for the 
forthcoming 20th Anniversary Con 
vention which will be held in New 

l ry York’s Hotel Statler, May 24-28 

T Th b Recently, chairmen of all convention 

om um ommittees met at the Hotel Shel 

burne, Headquarters of New York 

PORTABLE PIPE THREADER Metropolitan Chapter. The following 

were present: M. Friedkin, L. Ken 

nedy, H. Griffith, H. Lidsky, A. Sho 

van, A. Bonahur, S. Bojak, H. Engi 

Wann, is Brown, W. Wheeler W. 
Prise, H. Forrestier. 

The program will include a number 
The Oster No. 582 “TOM THUMB” is the most advanced portable of outstanding speakers, field trips, 
pipe threading machine you can buy. It’s a real time and cost saver visitation of members’ shops and a few 
for your business! trips to many attractions of New York 


@ Note some of the jobs this No. 582 “TOM THUMB” machine can 
do for you: Ream, thread and cut-off in one 50-minute hour: 78 pieces 
of '2 pipe; or 64 pieces of 1” pipe; or 50 pieces of 2” pipe. Also, 
without using a nipple chuck, you can thread both ends of nipples as 
short as 342" in the 2” size. 


City. Detailed announcement of pro 


gram and schedule of events will go 


Send for Free Catalog Information! 


to members very soon. 


THE OSTER MFG. CO. 2081 East 61st St., Cleveland 3, Ohio, U.S.A. eeee 


[.] Rush copy of catalog bulletin on No. 582 “TOM THUMB Excel Electric Service Co Chi 


{ } Rush names of Oster Distributor in our area cago, celebrated its 25th 


NAME Nov. 22, with a dinner party for e1 
COMPANY ployees at the Conrad Hilton Hotel 


annivers iTy, 


ADDRESS Seven men were honored during the 
event for 25 vears of service Among 


those honored wet J I: Fert 
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SPEED! SAFETY! EFFICIENCY! ECONOMY! 


BrRUSHMASIER 
REVOLUTIONARY NEW BRUSHCUTTING MACHINE 


@ ONLY 35 LBS! EASILY OPERATED ! 

@ OPERATION COMPLETELY PROTECTED | 
@ DOES WORK OF 6 HAND-CUTTERS ! 
@ DOES NEATER, TRIMMER JOB! 


Companies required to maintain right-of- 
way clearance.are slashing costs with the 
new Brushmaster! Operated by ONE 
MAN, it does a faster, better job than a 
crew of good hand cutters... proven by 
time study! The one truly efh- 
cient, low cost way to clear 
brambles, vines, brush, bushes 
.. even saplings up to 4” in 

diameter! 








RUGGED! DEPENDABLE ! 


Only 35 Ibs. overall weight... 
yet Brushmaster is designed for 
peak efficiency! Air cooled, 2 
cycle motor is really dependable 
... field tested under all condi- 
tions. Shaft-driven circular saw 
blade can be replaced in seconds. 
Write for ark specifications. 


CHOICE TERRITORIES AVAILABLE! 


WRITE TODAY on your own letterhead for complete details of procuring a valu- 


able Brushmaster Factory Dealership! 


SURE-FIRE SALES PROMOTION PLAN ... FREE. Yes. every Brushmaster 
Factory Dealer receives a completely prepared package promotion plan which 


practically guarantees sales of this sensational new brush cutting machine! 


BRUSHMASTER SAW INC. 


Subsidiary of HARRINGTON & RICHARDSON ARMS CO. 


ESTABLISHED 1871 
Write to 290E West St., Keene, N. H. 


Manufacturers and Selling Agents in Canada: H & R Arms Co., Ltd., Drummondville, Quebec 
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EVERYONE 
HAS A USE FOR 


™ SPARGITED “i 


Furnished with six feet of 


rubber covered wire & at- 


tachment plug. Socket is 


protected from weather by 


permanently fixed gasket. 


Housing is one piece drawn 


steel, thoroughly 


plated. 


Packaged one to a carton, 


can be furnished with spike 


for turf mounting. 


UNI-PACT BELL 
#2000 


CAT. NO. 800 


Available with lens holders for col- 
ored lens. 








You want the best there is—from a 


button to a complex 
For more than ij 
1as supplied home and 
st electrical 


simple push 
signal system. 
years Faraday | 
industry with the fine Bi 
equipment. Consult your electrica 
wholesaler for details on the 


complete Faraday line. 





HOLTZER-CABOT FARADAY STANLEY & PATTERSON 


CONSOLIDATED BY 


SPERT] FARADAY ING. aortan, mic. 


BELLS  BUZZERS HORNS 


CHIMES - VISUAL AND AUDIBLE PAGING DEVICES AND SYSTEMS 


DAD CHECKS THE PRINTS while Son 
checks Dad in the office of the Erb (Peter 
J. and P. James) Electric Company, 
Wheeling, W. Va 


president; B. V. Ferrari and E. J 


Clohesey, vice presidents ; and Paul 


Hoffman, founder of the company, all 
of whom have been associated with 
Excel since it first began operation in 
1927 


Henry A. Peterson, Mason City, 
lowa, has bought the interest of his 
partner, Keith Poshusta, and has 
changed the name of the company 
from K&H Electric to Electric Motor 
Service 

e * ae 


Edwin L. Stecker, founder, Stecker 
Electric Co.. Detroit, died Nov 30 
He was 67. He started his c ympany 
in 1919, and in 1948 founded the 
Stecker Hardware Co., Dearborn 
Mich. He is survived by his wife, 
Florence, and sons, Kenneth and Allan. 


lhe Greater Cleveland Chapter has 
elected officers for the coming year and 
has changed its chapter name and re- 
defined its area. The reactivated group 
has taken the official name of “Greater 
Cleveland Chapter” and has included 
in its area the Ohio counties of Cuya 
hoga, Lorain, Medina, Lake, Geauga, 
and Summit. New officers are: J, Lee 
Ruppersberg, The Reserve Electric 
Co., Cleveland, president; Francis G. 
Allan, Elliott Electric Co., Cleveland, 
vice-president ; George K. McKeowan, 
MON Electric Co., Willoughby, Ohio, 
secretary: and George Baumgardner, 
Independent Electric Motor Repair, 
Cleveland, treasurer. 

lhe Cleveland group is busy with 
plans for the Plant Maintenance Show, 
scheduled Jan. 19-22 at their city’s 
Public Auditorium. This important 
industry event has brought the group 
together with a common purpose and 
has resulted in the addition of six new 
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w G-E Levelock boxes 





4. Exclusive locking 
design — keeps side 
1. Four leveiing projections — instead of the “-- plates tightly wedged 
usual three, keep G-E Levelock boxes straight a ‘ in position. G-E Leve- 
and level when mounted against studding. Wall :' lock boxes won't fall 
plates go on with even, uniform neatness. nd ; apart when carpenters 
- fm =6scribe cutouts — no 
time wasted in fishing 
for boxes lost in par- 
titions. 








. & Single-screw ears 
and Ys-inch guide 
marks — permit quick 
adjustment to any 
wall thickness. Ribbed 
design and the bridge 
across the ear give in- 
creased strength. 


2. Special nail through holes—for real mount- 
ing speed without taking the box apart. The nail 
through holes are in addition to the conventional 
side-plate nail holes. 





G-E Construction Materials Distributors 
offer 21 G-E Levelock Sectional Device Boxes. 


Use the time-saving features of General Electric Levelock 
device boxes on your next wiring job. You'll find 21 Levelock 
boxes to choose from at your G-E Construction Materials 
distributor. All Levelock boxes are designed to speed wiring. 
Section C20-218, Construction Materials Division, General 


Electric Company, Bridgeport 2, Connecticut. 
3 Side pryouts—solve unusual installation 
problems. Easily and quickly removed by a 
simple twist of a screwdriver blade. 











Go CO7 fol pole Con tilence tn — 
GENERAL @@ ELECTRIC 
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NIN 


Faster Installation! 


Nails to Studding Nail holes in box sides pro- 


vide fast, easy installation. 

Evenly, Accurately, Saves money by eliminating 

° bracket. Nail heads driven in 

Py oma tight—box is never out of line. 
Cconds.+. Perfect Alignment! 


3 nubs facing outward on 
each side of box prevent box 
from tilting. First nub is 7/2” 
from front of box to permit 
adjustment for wallboard or 
plaster. 


The UU. B. Austin Company 


Write for descriptive NORTHBROOK, ILLINOIS 
orice sheet No. A-!-a 








Portable electricity saves time! 


Low-cost portable model helps finish 
wiring jobs faster. Saves expense and 
bother of temporary power line hook-ups. 
Operates floodlights, electric drills, saws, 
other tools having universal (AC-DC 
motors. Develops 1500 watts DC. Weighs 
only 101 lbs.; handle for carrying. Other 
sizes 500 watts to 30 kw, of various 
voltages in single and 3-phase models. 
Stand-by models for protecting home or 
public and commercial electrical equip- 
ment when central station power is cut 
off. Write for folder 23-L. 


MODEL 1.5M5, 1500 watts, 115 volt DC. Manual 
control. Also 115 volt AC, weighing 130 pounds. 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES @© HEATING EQUIPMENT oe ELECTRIC PLANTS 
AIR-COOLED ENGINES #© PRECISION CONTROLS 





DESIGN ENGINEERING for conversion of 
25-cycle electrical equipment to 60-cycle 
peration is taking a lot of time from 
the shop superintendent duties of Eric 
Willoughby, Johnson-Turner Electric Re- 
pair and Engineering Co., Ltd., Windsor, 
Ontario. Canada is in the midst of a 


long-term fre juency conversion program 


England Chapter held its regu- 
lar meeting in Hotel Bradford, Jan. 8. 
rhe business meeting was called to 
order at 8:30 P.M. by the president, 
Harry Bedig. There were 50 mem- 
bers and two guests present. The sec 
retary’s report was read and accepted. 
Chairman of the program committee 
announced that an interesting Febru 
ary meeting is planned. Mr. Fred 
Ferris is to be chairman of a panel 
discussion for that meeting 

Future meetings will have a_ short 
period allocated to shop discussions 

Phe Question Box was conducted by 
Paul Leicht. One question—are any 
of our shops using electronic testing 
equipment ?—resulted in a brief but 
interesting discussion. 

Attention was also called to the com- 
ing foreman’s meeting on March 14, 
by Mr. Bedig. 

Mr. Kolhonen introduced — the 
speaker of the evening, A. E. Vaughn 
of Vaughn's Pricing Service, who 
gave a very interesting talk on what 
we should charge for our services. 
Following his talk Mr. Vaughn con 
ducted a short question period 

From Walter J. Prise, The Main 

ce Co., New York Cit 


Breaker Making 
Methods Shown 


\utomatic machinery ind method 

loped for the manufacture of low 

rcuit breakers was shown to a 
up of technical and business maga 
editors last month by executiy 
Federal Electric Products C 

the 10,000,000th Stab-lok came ott 
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of a straight section of Transite stock with a male 
taper on one end and a female taper on the 
other... each machined at an angle of 2!4 to 
the center axis. Segments can thus be used single, 
or combined to form bend sections whose curva- 
ture is any multiple of 5 


* eee 
ae a 
zs sath ae 


Photograph showing use of bend segments and 
curved segments with Transite Ducts 





f ELECTRICAL WE ! 


...with standard fittings for 


TRANSITE 


When you use Transite Ducts, you 
have available a wide variety of 
standard fittings, made of the same 
asbestos-cement material as the ducts 
themselves. These fittings save time 
and expense because they provide 
maximum flexibility in laying out or 
constructing a duct system. They 
facilitate clearing unexpected obstruc- 
tions or accommodating revisions in 
the original layout. 

For instance, the new Transite 5° 
Bend Segments (shown at left) can 
be used alone to form simple and 
complex curvatures of any multiple 
of 5°. Used with other standard 
Transite curved fittings, they form 
curvatures of odd degrees. Thus, they 
enable you to simplify cross-overs 


asbestos- 


cement 


DUCTS 


and transformations . .. to clear ob- 
structions ... to form unusual or spe- 
cial bend or offset sections. They 
eliminate the need for purchasing 
special radii bends or sweeps. 

The other standard Transite fittings 
that facilitate directional changes are 
the offset bends, standard 45° and 90° 
bends, sweeps, curved segments, later- 
als, tees, elbows and deflection cou- 
plings. These fittings are machined to 
a standard taper so that they can be 
used with Transite Conduit, Transite 
Korduct or with other Transite- 
fittings. 

For more information, write Johns- 
Manville, Box 60, New York 16, 
N. Y. Im Canada, address 199 Bay 
Street, Toronto 1, Ontario. 





1. Corrosion-Resistant. Transite, be- 
ing made of inorganic asbestos and 
cement, resists corrosion and is im- 
mune to electrolysis. 

2. Permanently Smooth Bore. 
Transite makes long cable pulls easy, 
under any conditions. Danger of dam- 
age to cables is also minimized. 

3. Incombustible. 
burn or contribute 


Transite will not 
to formation of 





5 OTHER REASONS WHY TRANSITE DUCTS DO A BETTER JOB AT LESS COST: 


smoke, gases, fumes. It confines burn 
outs, will not soften under heat. 

4. Higher Thermal Conductivity. 
Cables run cooler in Transite, reduc- 
ing I°R losses, increasing current ca- 
pacity and prolonging insulation life 
5. Easy to Install. Transite Ducts are 
light weight, easy to handle. Joints 
are quickly made. Long 10-foot lengths 
reduce number of joints in line 








Johns-Manville TRANSITE DUCTS 





— al 


installation in concrete 
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TRANSITE KORDUCT—for 


TRANSITE CONDUIT—for exposed work and installation 


underground without a concrete encasement 
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when it is so easy to install 


5/GWAL 


Telephone Ringing 
RELAY SETS and accessory 


SIGNAL 


Equipment 


These Relay sets have already been installed 
in many leading communities for operation of Civilian 
Defense Alarms 
The SIGNAL Relay Set can be installed quickly and 
easily. It is designed to operate on standard telephone 
ringing current of 15 milliamperes at 90 volts, 20 cycles 


The Telephone Ringing Relay Set has been 

proved in service and ts of the same high quality 
which characterizes all relays, devices, and control systems 
built by the Signal Engineering and Mfg. Co. 


Sales Representatives in Principal Cities, 
Write for Catalog TR-3 


RELAYS 
GNAL 


ENGINEERING f 
Se Ww T 14 i. 


wEw 


Ucemsed under United States 
Letters Patent No. 1,933,555 


are fast 
safer and 
neater— 


AUSTIN 


“SCREW-ON” 
CONNECTORS 


Standard 
Smali 
Midget 


a ee CS 


NO SOLDER, NO TAPE, NO ADDITIONAL TOOLS 


The Austin Screw-on Connector is a molded phenlic————E~—= 
plastic shell with a copper coated spring inserted after 
STRIP WIRES 


molding. Provides 25% lower electrical resistance and 


up to 3 times the tensile strength. 
SCREW ON CONNECTOR 


Just strip the wires, insert into connector, and 


twist. The spring expands and rolls a thread onto copper 
conductors. When you stop twisting, the spring tightens 
down and grips conductors firmly. Connector is skirted 
so insulated portion of wires is drawn up into connector 
for complete insulation. 
IT ROLLS THE THREAD ON 


Write for Information and Prices 


THE M.B. AUSTIN COMPANY 


NORTHBROOK, ILLINOIS 
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the line. Federal, which first intro- 
duced circuit breaker panels at a price 
level comparable with equivalent fused 
equipment, reached this production rec- 
ord on Stab-lok in 24 years. 

Original product design was coordi- 
nated from the beginning with auto- 
matic machinery design. The “metal 
heart” of the unit, including contact, 
bi-metal, magnetic trip, line stab and 
braid, is completely assembled and cali- 
brated by automatic ma- 
chinery before it is inserted in the case. 
\utomatic 
tests each unit 

The efficient metal stamping tech- 
niques of the automotive industry has 
been adapted to produce boxes 400 
ton automatic with multiple 
dies press out complete enclosures at 
the rate of 1400 per hour. 

A bus duct distribution 
system and modern automatic controls 


ingenious 


electronic equipment also 


presses 


electrical 


including many electronic devices are 
an important feature of the low 
production design 


cost 


Electrical Equipment 
Featured at Home Show 


Major 


ind cooling 


electric appliances, 
systems rated high in 
interest at the home show held by 
NAHB in Chicago January 18-22. A 
18,000 contrac- 
tors and builders attended the 9th an- 
nual convention and exposition of the 
National Association of Home Build- 
ers to look over the latest in building 
products and equipment. 

Central ir conditioning 
was prominently featured with 2 and 
3 ton 


heating 


rec rd crowd of over 


summer air 


sizes dominant. New designs 
twinned with 


oil or gas heating plants using common 


are compact, some are 
Most use 2 or 
3 hp single phase capacitor start mo- 
tors, 


air moving equipment 


however one design shown em- 
ploys 2 or more | hp units in multiple 
with sequence starting control. Many 
builders reported that central summer 
air conditioning will be featured in 
their 1953 projects 

Room coolers were displayed by 
with the larger 
capacity window units, } and 1 ton, 
which require full circuits or special 
220 volt circuits, gaining in interest. 
One display showed 
under-the-window installation in 


many manufacturers 


manufacturer’s 
spe- 
cial framing. 

Electric ceiling panel heating oper- 
ating at 22 watts per square foot at- 
tracted lively interest. The panels are 
vs in, thick and applied to the ceiling 
with Wiring and 
tions are provided by small surface 
wiring channels where the edge of the 
panels abut the walls. 

Electric dryers and a new combina 
tion among the 


adhesive connec- 


washer-dryer were 
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New G-E fluorescent lamp 
Starts fast, needs no starter 





HE triple coil filament developed by General Electric, and shown greatly 

magnified above, now makes possible another great new fluorescent 
lamp! It’s the G-E RAPID START fluorescent lamp. Combined with General 
Electric’s new RAPID START ballast, it starts with quick 1-2 action. There’s 
no starter needed, so maintenance is easier, costs less. Flicker is eliminated. 
Hum is reduced to a minimum. 
G-E RAPID START fluorescent lamps will be available soon. This newest devel- 
opment of General Electric research is another reason why you can expect 
the best value from G-E fluorescent lamps. 


You can put your confidence in— 


GENERAL @@) ELECTRIC 
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6 SIZES 
"14-1000 MCM 





i t Page at °F cag 
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COPPER TUBE AND PRODUCTS, INC. 


5741 MARIEMONT AVE. © CINCINNATI 27, OHIO 








YOU CAN SELL MORE PROFITABLE LIGHTING 


with the 16 page reprint of 


ELECTRICAL CONSTRUCTION AND MAINTENANCE’s 


OCTOBER LIGHTING ISSUE 
Now Available at 25c Per Copy 


In response to requests from all over the country, the editors are offering reprints of the 





provocative October lighting editorial section—Light . . 
long as the supply holds out. 


. Challenge of the Fifties—as 


Complete, and in color, this reprint contains important lighting market outlook charts 
... the 7 step program for increasing lighting sales ... the 10 step outline for selling 
each new lighting prospect . . .plus a capsule presentation of mew trends in lighting. 


Here is a plan for building business in the months ahead . . . a specific plan tied to 
lighting and based on successful experience . . . that every contractor can apply to every 
customer and every lighting job—new construction or modernization. 


ORDER TODAY! The limited supply won't last long. Use the convenient coupon. 
Make sure you order sufficient copies. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., New York 36, N. Y. 


Please rush to me copies of the October Lighting Issue reprint at 25¢ per 
copy (less than 100 copies), or 20¢ per copy (100 or more copies). Enclosed is my 
remittance in full. 


Name 
Company 
Address 
City 














ELECTRICAL CONTRACTOR L. P. Har- 
vey, half of the Schoolfield-Harvey team 
in Charleston, W. Va., was caught dur- 
ing one of his brief visits to his office 
between project inspections. 


heavy duty appliances shown. Load 
requirements run around 5 kw on spe- 
cial 220 volt circuits. Interest was 


| strong on built-in cooking units with 
| separate range tops and ovens designed 


for custom building into cabinets and 
counter tops. 

Kitchen ventilators and attic fans 
were among the leaders in air handling 


| equipment and electric air cleaners 
| were shown by two manufacturers. 


Three exhibits were devoted to vari- 
ous features of wiring: a demonstra- 
tion of plug-in strip, a display on tele- 
phone raceways and a line of television 
outlets. 

A clinic conducted by the Edison 
Electric Institute reviewed the “plus 


| features” offered by modern appliances 


in new homes. Guest speakers at the 


| clinic were W. E. Slabaugh, Jr. of the 
| Westinghouse 


Appliances Division, 
H. H. Green of General Electric Com- 
pany, and W. R. Milby, Assistant Su- 


| perintendent of Detroit Edison Cus- 


tomers Service Division. 


Electric Institute of 
Boston Elects Officers 


Arthur W. Coombs, New England 
sales manager of the Simplex Wire & 
Cable Co., Cambridge, Massachusetts, 
was elected president of the Electric 
Institute of Boston, Inc., at its 8th an- 
nual dinner meeting on January 22. 
John G. Waddell was re-elected man- 
aging director of the Institute, which 
now has 600 members representing all 
branches of the industry. 

Directors elected from the contract- 
ing branch were Maurice Collins, An- 
derson-Coffey Co.; Louis J. Gianelli, 
Universal Electric Co.; William H. 
Hughes, W. H. Hughes Electric Serv- 
ice Co., and Bernard F. White, White 
Electric Co. 
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PLUGMOLD 
2000 suittton 


by WireMorD 


e Plugmold with Snapicoil 
is installed in one long run... 
No multiple connections be- 
tween short lengths. 


The Gilbert Clock Compa- 
ny of Winsted, Connecticut, 
found that, with Plugmold 2000, 
they could have duplex outlets 
on close centers . . . thus mak- 
ing it possible to utilize the 
available space on the clock- 
testing racks to best advantage, 
since TWO clocks can be serv- 
iced by only ONE duplex outlet. 
Plugmold with Snapicoil is the 
modern way for easier, faster, 
and cheaper installation of 
multiple outlets. 


Write today for the new, free 
Plugmold 2000 book! 


PLUGMOLD 2000 


Ee 5 
WIREMOLD’ 


multi-outlet system 





THE WIREMOLD COMPANY 
Hartford 10, Connecticut 
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DATES AHEAD 


National Adequate Wiring Conference 
Ninth annual conference, LaSalle 
Hotel, Chicago, Iil., February 26 and 


9” 


27. 

Electrical Industry Convention— Nicol- 
let Hotel, Minneapolis, Minn., March 
8-11. 

National Electrical Manufacturers 
Assn.—Edgewater Beach Hotel, Chi- 
cago, Ill., March 9-12. 

Industrial Electrical Exposition—Spon- 
sored by Essex Electrical League, 
Terrace Room, Newark, N. J., March 
10-13. 

Electrical Maintenance Conference— 
Sponsored by the Electrical Main- 
tenance Engineers Association of 
Southern California, Rodger Young 
Auditorium, Los Angeles, Calif., 
March 18-20. 

Edison Electric Institute - Annual 
sales conference, Edgewater Beach 
Hotel, Chicago, Ill., March 30-April 


> 


Industrial Trade Show—Sponsored by 
the Electric Association of Kansas 
City, Exhibition Hall, KMBC Build- 
ing, Kansas City, Mo., April 28-30. 

Chicago Electrical Industry Show— 
Sponsored by the Electric Associa- 
tion and the Electrical Maintenance 
Engineers of Chicago, Conrad Hilton 
Hotel, Chicago, May 11-14. 

National Fire Protection Association— 
Annual meeting, Palmer House, Chi- 
cago, Ill, May 18-22. 

National Industrial Service Association 

-Annual convention, Hotel Statler, 
New York City, May 24-28. 

National Association of Electrical 
Distributors—45th annual conven- 
tion, Conrad Hilton Hotel, Chicago, 
Ill., May 24-28. 

Edison Electric Institute—-2lst annual 
convention, Atlantic City, N. J., 
June 1-4. 

American Institute of Electrical Engi- 
neere—Summer general meeting, At- 
lantic City, N. J., June 29-July 3. 

N. Y. State Electrical Contractors and 
Dealers, Inc.—Annual convention, 
Saranac Inn, Saranac Inn, N. Y., 
June 29-July 3. 

iluminating Engineering Society— 
Hotel Commodore, New York, N. Y., 
September 14-18. 

International Association of Electrical 
Inspectors—25th Jubilee meeting, 
Edgewater Beach Hotel, Chicago, 
Ill., September 21-26 

National Electronics Conference—9th 
Annual conference, Hotel Sherman 
Chicago, Ill., September 28-30 

Industrial Electric Exposition—Hotel 
William Penn, Pittsburgh, Pa., Oc- 
tober 6-8. 

Canadian’ Electrical Manufacturers 
Assn.— Annual meeting, General 
Brock Hotel, Niagara Falls, Ontario 
Canada, September 23-25. 

National Electrical Manufacturers 
Assn.—-Haddon Hall Hotel, Atlantic 
City, N. J., November 9-12 

National Electrical Contractors Asso- 
ciation—Annual convention, Miami 
Beach, Florida, November 17-20 


EASIER 


10 


INSTALL 


PLUGMOLD 
2000 SNAPICOIL 


by WirEMOLD 


No “pre-engineering” 
when you install Plug- 
mold 2000 multiple 
convenience outlets... 
every step you take 
gets the job done! ... 
Plenty of knockouts 
for feeding and mount- 
ing in Plugmold 2000 
base—no drilling! ... 
You can feed in at any 
convenient point—no 
special fittings re- 
quired! .. . Elbow fit- 
ting covers snap on 
and overlap—no preci- 
sion cutting required! 


Write today for new, 


free Plugmold 2000 
book! 


LD 2000 


WIREMOLD'S Zee 


multi-outlet system 





THE WIREMOLD COMPANY 
Hartford 10, Connecticut 
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Take « qood: look, at Chin Mom Foueihonne 


LOWEST COST per kilowatt, HIGHEST 


OUTPUT per pound, MOST COMPACT! 


For any use . . . standby, mobile, portable or 
stationary, the new Onan 5CW and 10CW 
give you top performance and value! Here, for 
the first time, are 5 and LOKW electric plants 
powered by engines designed and built by Onan 
exclusively for electric plant use. 

Both engines are 1800 R.P.M. Weigh less and 
are much more compact than general-purpose 
engines. T'wo-cylinder, alternate-firing design. 
New vacuum air cooling. High-tension magneto 
ignition. Standard voltages 60-cycle A.C. 





IN DESIGN AND ENGINEERING 


© Twin-cylinder opposed engines 
© Aluminum alloy cylinder heads 
@ Extra-large bearings 

@ Excellent accessibility 

@ Pressure lubrication 

© High performance generators 
© Completely equipped with con- 
a trols, instruments 








A 





Write for folder and specifications 
D. W. ONAN & SONS INC. 


8295 UNIVERSITY AVE. S. 


E., MINNEAPOLIS 14, MINNESOTA 





Millions of Steel 


IFFY CLIPS 


Serving the Electrical Industry 


Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 


Expert choice 
materials and con- 
trelled manufacture 
bave built ‘‘top-service 
end longest life” inte 
Minerallac Electri 





aliec”... in steel and Everdur for 
hanging pipe, conduit, BX cable, etc. 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 Werth Peoria Street — Chicago 7, Illinois 


MINERALLAG 





ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


MAXIMUM 
4 PRODUCTION 


WD wth G.S. SPEED 
a INDICATORS 
and 
, HAND 
TACHOMETERS 


1% Accuracy for any 
range from 30 to 
100,000 RPM or 
surface speed 


Antimagnetic 
durable 


mechanism 


Efficient repair 
service at 


moderate charges 


IDEAL FOR MOTORS — SHAFTS 
SPINDLES — LOOMS — TURBINES 
FOR TEXTILE AND POWER PLANTS 


WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR CO., Inc. 


200 EC LAFAYETTE ST. * NEW YORK 12, N.Y. 











DEVELOPMENT OF time-saving electrical 
construction methods is the forte of D. L. 
Westhoeffer, engineer and estimator for 
Hilscher-Clarke Electric Co., electrical 
contracting firm in Canton, Ohio 


Among the 
Manufacturers 


Headquarters Announcements 


Allis-Chalmers, Milwaukee, Wis.— 
Henry F. Banzhaf, manager of sales 


| of control operation, Hawley Works. 


General Electric Company, Syra- 
cuse, N. Y.—Eugene C. White, in- 
dustrial specialist for the Tube De- 
partment, 

American Steel & Wire, Cleveland, 
Ohio.—Van H. Leichliter, vice pres- 
ident of operations. 

General Electric Company, Louis- 
ville, Ky.—Clarence H. Linder, gen- 
eral manager of the Major Appliance 
Div. 

Westinghouse Electric Corp., Hyde 
Park, Mass.—William B. Cott, man- 
ager of air conditioning application 
engineering for the Sturtevant Div. 

Columbia Electric Mfg. Co., Cleve- 
land, Ohio—Homer W. Sussman, 
general sales manager. 

General Electric Company, Schenec- 
tady, N. Y.—Warde B. Stringham, 
commercial vice-president. 

Luminous Ceilings, Inc., Chicago, 
Ill—Fred Vorlander, eastern man- 
ager. 

Pittsburgh Standard Conduit Co., 
Pittsburgh, Pa—William C. Godfrey, 
assistant sales manager. 


Regional Appointments 
MIDDLE ATLANTIC 


D. W. Onan & Sons, Inc.: A. S. 
Callan, manager of New York City 
Export office. 
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Electrical CODE | 
RULES made clear 
by PICTURES 





Now... 


Set Completed 


with Volume II 


JUST OUT! 


Right on the heels of Vol- 
ume I, covering wiring 
design and protection, and 
wiring methods and mate- 


Speed up your electrical planning and installation compheia the eantellah 
with this NEW, pictorial, easy-reference tool 








of the Code. It gives you 
material on equipment for 
general use, special oc- 
cupancies, special equip- 
ment, special conditions, 
and communication sys- 
tems. Get help on any 
and every Code rule— 
complete your set with the 
brand-new Volume _ II, 
available separately. 


ERE’S a new tool for getting work done according to the Code—two 

GIANT volumes that give a diagram or schematic drawing for every 
Code rule, making the meaning of the rule clear at a glance. It’s worth 
the price just to browse through these books, because each rule, and how to 
apply it on the job, is shown so plainly. 








You'll pick up many pointers that will stick with you through all 
your work. And, most important, you'll save time and avoid costly 
errors in the planning and work stages of any job, because the picture 
treatment makes it quicker and easier to find and understand a rule, 
and get the work right. 


Just Published! 


ELECTRICAL 
CODE DIAGRAMS 


Based on the 1951 Edition of the National Electrical Code 
By B. Z. SEGALL 
Registered Professional Engineer 
I—754 pages, 8’ x 11, over 1300 illustrations, $12.50 
Volume !1—898 pages, 8’ x 11, over 1800 illustrations, $12.50 
Complete Set $25.00 on easy terms 


Volume 


If you're an electrician, electrical 


ELECTRICAL CODE DIAGRAMS 
engineer, utility man, architect, builder, 


contractor, or anyone else who is re- 
sponsible for designing or doing wir- 
ing, you'll find this book one of the 
most practical means for understand- 


was first published privately by the 
author some years ago. Even with 
this limited distribution, thousands of 
copies were sold—proving its worth 


$ 


PEP-PBPBA PPD PPP II 


ing the National Electrical Code. You 
can find the meaning and purpose of 
a particular Code rule in seconds, 
since the diagrams in the books are 


to those in practical electrical work, 
in school and industrial training pro- 
grams, and as an ideal means of keep- 
numbered exactly as the Code. And, ing wd with the Code. Now brought 
besides the diagrams and pictures, fully in line with the 1951 Code, these 
the volumes also give you back- two volumes explain all practical 
ground material explaining the why chapters of the Code to help you do 
of the Code. work in latest, approved fashion. 


Why these books can help you— SEE TH ESE BOOKS 10 DAYS FREE 


No tiny, thumbnail sketches in 1 Send me Segall’s ELECTRICAL 
these books but hundreds of CODE DIAGRAMS, Volumes I and 
big, clear pictures . . . on pages Il, for 10 days’ examination on ap- 
Hy large as this magazine. proval. In 10 days I will send $5.00, 


plus few cents delivery, and $5.00 
@ CLEAR 





McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 36 


(Print) 
Name .. 
monthly until $25.00 is paid. Other- — 
wise I will return books postpaid 
(We pay delivery if first payment Address . 


i 
1 

1 

! 

1 

accompanies coupon; same return 

—_ 

1 

! 

1 

J 


1 
1 
! 
I 
Diagrams are electrically complete, t 
but reduced to essentials to make ] privilege.) City . Bey: ae oe 
Code features stand out ’ 
t Check either box below if you want 
! 
1 


Company 
separate volume 


@ THOROUGH 


A diagram or picture for every 
Code rule, parts of rules, excep- 
tions, etc 


(1) Send Volume I—$12.50 ‘ . 
1 Send Volume II—$12.50 This offer applies to U. S. only. 


Position 
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e208) 288 8) se BS es 


PR Combination 
Jor PROFIT! 


“GC” HEAD & 
Type “B”’ 


WINDING 


fA 


FASTER, EASIER 
BETTER, MORE ACCURATE 
PRODUCTION 


FORMS A WIDER RANGE 
of COIL SIZES with ONE HEAD 


With P & R “G C” Head on a Type “B” 
Winder you meet production schedules with 
less trouble and worry. A proved profit maker 
in hundreds upon hundreds of progressive 
shops. Modernize now .. . they pay for them- 
selves quickly! 


TYPE “B” 
WINDING STAND 


Built-in 
Ruggedness 


+ 


Powerful, Quick 
Acting Brake 


+ 


Smooth Clutch 


+ 


Lifetime of 
Service 
CONVENIENT TIME PAYMENT PLAN 


A small initial payment starts this combination saving 
time and money for you 


THE P&R 
“GC” HEAD 


Quick release cam 
collapse mechanism 


+ 


Simple Easy Setting 
of Winding Fingers 


+ 


Uniform Accuracy 


+ 


Widest Range of 
Coil Sizes 





Engineering 
P. O. Box 1042 Craftsmanship Atlanta, Ga 


Qcaqeee.a eg @. 8.8 8.88 
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Micro Div., Minneapolis-Honeywell | 
Regulator Company: Dale S. McQuis- | 
ton, Jr., manager of regional service | 
and sales office, Rochester, N. Y. 

BullDog Electric Products Com- | 
pany: Elmer T. Quinn, Jr., field en- | 
gineer for the New York district. 

The Briegel Method Tool Company : 
Columbia Cable & Eiectric Corp., New 
York, sales representative. 


EAST CENTRAL 


Allis-Chalmers: John H. Gerber and 
| James R. Donaldson, sales represen- 
| tatives in the general machinery di- 
vision’s Milwaukee office; William S. 
| Wright, representative in the 
Grand Rapids, Michigan, office. 

General Electric Supply Company: 
| Wilfred J. Richter, district manager 
|at Grand Rapids, Mich., office. 

The Briegel Method Tool Company: 
| Nikoh Tube Company, Chicago, IIL., 
| sales representative. 

BullDog Electric Products 
pany: Thomas E. Krampff, field sales 
force, Columbus, Ohio, district; Stan- 
ley Kohler, field sales, Syracuse, N. Y. | 


WEST CENTRAL 





sales 


Com- 





General Electric Supply Company: | 
serl M 


San Antonio, Texas, office. 


Raborn, district manager at 


WEST 


General Electric Supply Company: 
Edwin M. Ames, district manager at 
Sacramento, Calif., office. 

Columbia Cable & Electric Corp.: 
Robert R. Prussia Co., San Francisco, 
Calif., sales representative. 

American Steel & Wire: Standard | 
Wire & Cable Co., Los Angeles, Calif., 
sales representative. } 





Se 


INCREASED LUMEN OUTPUT and de- 
creased size is the trend in mercury vapor 
lamps, Carl Jensen, Chicago, district 
engineer, lamp division, Westinghouse 
Electric Co., tells electrical groups as he 
outlines the development of modern light 
sources. 





NEW 


INTERLOCKING DEVICES 


% RODALE 


Interlocking, fully interchange- 
able TuRN-TytE Cord Connectors, 
Caps and Receptacles are your 
answer to any wire-connection 
problem. They save you time, 
money and trouble EVERY 
TIME! 


| Jurn-Tyte 
2-WIRE ARMORED CORD 
CONNECTOR BODY 


Molded bakelite with armored 
base and cord clamp. Corrosion- 
resistant coating on bronze 
contacts. 

32100 — 10-15 amps « #2200 — 20 amps 


Turn-Tyte 
2-WIRE ARMORED CAP 
WITH CORD CLAMP 


Bakelite with brass blades. 
21026 — 10-15 amps « #1226 — 20 amps 


a 
Also Available: 3-Wire, Polarized and 
Grounded. 10-15 Amps and 20 Amps. 
IMMEDIATE DELIVERY! 


a 
SOLD ONLY THROUGH 
LEADING WHOLESALERS 


a 
For information on how YOU can 
benefit from this profitable new 
TuRN-TYTE line, write : 


‘‘q¢ TWIST of the WRIST and THEY’RE LOCKED!”’ 


“ RODALE 


MANUFACTURING CO., 
EMMAUS 


CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1953 


INC. 
PENNSYLVANIA 





lV ho makes it? 


AN OLD AND FAMILIAR PROBLEM WITH ELECTRICAL MEN — 


You have a product in mind. You know where you want to use it. It’s needed on the 
job. But who makes it? That’s the problem you grapple with frequently — a vexing prob- 
lem with the “it” in question ranging from mercury pool rectifiers to shaded pole 
motors. From concealed outlet detectors to dry-type indoor transformers . . . to the 1001 
other products, large and small, that play a vital part in your every-day operation. 


What you need —and probably have longed for —is a handy, accurate, desk-size 
product reference. One you can rely on, with products, trade names and manufacturers 
indexed and listed in practical, down-to-earth electrical language. 


And that’s exactly what you will receive in the ELECTRICAL PRODUCTS GUIDE 


— a new 13th issue of Electrical Construction and Maintenance coming in mid-September. 
3 VOLUMES IN 1—~COMPLETE BUYING INFORMATION. 


1. Company and Trade Name Index. Manufacturers listed alphabetically for quick 
reference, showing complete address, zone number and state. Trade names in capital letters 
listed alphabetically along with company names. Each trade name identified with the 
company claimjng it. . 


2. Product Index. Apparatus and supplies, utilization equipment, components, tools and 
accessories listed alphabetically by product headings. In cases where products are known 
by more than one name, cross-references will be used. Manufacturers who make each 
product will be listed alphabetically under each product heading. Every manufacturer’s 
listing will be verified to insure complete accuracy. 


3. Technical Data Section. A complete reference of frequently used electrical symbols, 
diagrams, definitions and formulae 


PLUS product application and buying data supplied by manufacturers in their adver- 
tising. Sizes, types, specifications and cross-sectional drawings of products, all carefully 
prepared to help you purchase the products you need. 


The ELECTRICAL PRODUCTS GUIDE will come to you as a regular part of your 
subscription. Another effort by the editors of Electrical Construction and Maintenance 
to improve and expand their publishing service . . . make it fill, more completely, your 
needs for authoritative, work-a-day information. 


Look for the ELECTRICAL PRODUCTS GUIDE... 


coming in mid-September. 


soon rscen, ELECTRICAL 
merosccine CONSTRUCTION 
» AND MAINTENAN 
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WITH THE New 
INTER -Ma TIC, 


“SKIPPER” 


TIME SWITCH 


For control applications where It 
is desired to skip operation of 
the time switch on Saturdays, 
Sundays, Holidays, or other 
selected days. Skips one or more 
days of the week. 

@ Simple to set and operate 

@ Complete line available 

@ LOW LIST PRICE 


SEND TODAY FOR FREE CATALOG 
AND PRICE SHEET #23-B 


INTERNATIONAL REGISTER CO. 
2624 W. Washington Bivd. 
Chicago 12, Il. 


itd yf Ls 


TIME SWITCH 


| 
' 


DIMMING HOT CATHODE 
FLUORESCENT LAMPS 


[FROM PAGE 73) 


two isolated cathode windings of 5 
volts each. The lamp load has a power 
factor of approximately 50% lagging. 
Correction to over W% can be made by 
placing capacitors across the line on 
the input side. Approximately 4 mfd 
per lamp will be required. 


System Characteristics 


In order to obtain the maximum 
range of light output, cathodes must 
be continuously heated. The instant- 
start lamps such as the slimline lamp 
group cannot be provided with cathode 
heat. Therefore, this electronic dim- 
ming system was designed for 40- 
watt preheat lamps only. Either Rapid 
Start or the starter type preheat 40- 
watt lamps can be used. Rapid Start 
lamps are preferred in installations 
where high humidity may 


the dimming range. However, circuit 
and ballast are designed so either 


lamp type can be used interchangeably. 
Starting Requirements 


In the discussion of Fig. 4 it was 
pointed out that a peak voltage is 
supplied to aid in starting the lamps. 
Since the effectiveness of the peak 
voltage in starting the fluorescent lamp 
depends on the capacity coupling from 
lamp to ground, there should be a 
grounded metal plate near the lamps; 
for most applications, luminaire metal 
housings or wiring channels will suf- 
fice. If open wiring on a wood panel 
is used, there should be a one-inch 
metal strip running the entire length 
of the lamp and placed approximately 
j-inches behind the lamp. This strip 
should then be 
grounded line 
megohm resistor. 


connected to the 


wire through a 4- 


Brightness Range 


The system provides for relative 
brightness varying at least 100 to 1. 
Under optimum conditions of line volt- 
tage and ambient temperature, and 
with well seasoned lamps, the bright- 
ness range can be increased to 250 
to 1. New lamps may not start im- 
mediately at the low brightness level, 
and it is recommended that new lamps 
be seasoned at normal brightness for 
a short time to provide the maximum 
dimming range for all lamps. 


Color and Efficiency 


Fluorescent lamps on dimming cir- 
cuits offer advantages over 
filament lamps: higher efficiency over 


several 

















produce | 
marginal starting at the low end of | 











You asked 
for them... 
86 Page Reprints of 


MASTER 
ELECTRICAL 
SPECIFICATIONS 


NOW AVAILABLE 
at $1.00 Per Copy 


At your request we've reprinted 
the editorial section of Electrical 
Construction and Maintenance’s im- 
portant July Specs Issue . . . the 
coded specification-subject index 
for quick reference . . . the com- 
plete, time-saving specification 
paragraphs on all phases of elec- 
trical work which can be written 
into every job you handle . . . easy- 
to-use diagrams and tables to illus- 
trate current practices and supply 
the latest labor-saving data. 


This authoritative guide will pro- 
vide a valuable standard for exact 
wording in writing your specifica- 
tions . . . and for checking their 
completeness. Every man in your 
organization with specifying re- 
sponsibilities should have his own 
working copy of this key to a more 
profitable volume of work. 


ORDER TODAY! The supply is 
limited and demand is great. Use 
the convenient coupon . . . make 
sure you order sufficient copies. 


AND MAINTENANCE 


330 West 42nd St., New York 36, N. Y. 
Please rush to me copies of 
Master Electrical Specifications at 
$1.00 per copy. Enclosed is my re- 
mittance in full. 


Name Title 
Company 


Address 
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the dimming range, lower operating | 
costs, and better color control. Fila- 
ment lamps become increasingly red 


as they are dimmed; fluorescent lamps (47 Y 


change very little in color over their ps gee 
entire brightness range. A comparison MERCURY -VAPOR 


of efficiencies of fluorescent and fila 
ment lamps is given in Table I. Fig- ISLAND LIGHTER is 
ures shown are for color of approxi- Be 

mately equal chromaticity, with lamps 


re ws) 


@ CAN BE MOUNTED ON ANY EXISTING 

at their normal brightness. STANDARD TERMINATING WITH 2” PIPE 
The Chart in Fig. 11 shows a com @ GIVES SERVICE STATIONS AND PARKING 

parison of the approximate efficiencies AREAS A NEW LOOK 

of warm white fluorescent and 200 @ BRILLIANT LIGHT WITHOUT GLARE 

watt filament lamps for a wide range @ A MONEY-MAKER FOR CONTRACTORS 


of dimming. No consideration is given Don’t overlook the service 
to the change in color of the filament station, oil companies and 
hati on 92 Sa diene’ ane lots for new electrical 
ae usiness. With Revere equip- 
ment you are ready for a con- 
losses of the ballasts or control equip- | tract im any locality. No 
ment for fluorescent lamps. The total | shopping around is necessary 
for your complete lighting 
i needs. The Revere Line is the 
ber of lamps in the load. However, | most cone re 
with 35 lamps on the control unit, | Hinged and Rigid Poles, 
- ap Floodlights, Pit Lights, Cluster 
Katee Seapets: Lights, Area Lights, etc., of 
of 3.5 watts per lamp over the dimming outstanding design and quality. 
range. The individual ballasts will Always suggest Revere Lighting 
have approximately 10 watts loss at to your customers—and be sure 
of getting the order. 


This Chart does not include the 


loss will vary depending on the num 


there will be a nearly constant loss 


the highest brightness, and 4 watts 
loss at the lowest brightness. 


Applications | REVERE ELECTRIC MFG. CO. 
There are many applications for 6017 Broadway + Chicago 40, Ill. 
brightness control of fluorescent lamps. | INDOOR AND OUTDOOR LIGHTING FOR EVERY NEED 


The greatest demand for this added 
flexibility of fluorescent lighting has —_—___—— -— ————— 
come from the theatre and stage light 


ing field. However, many others can FASTENERS JACKSON 
now make use of the advantages of for REA |: eke kes 3 RS 


fluorescent lamps with controlled light ELECTRICIANS 
output. TV studios, auditoriums, res aia ~ a 
taurants, night clubs, hotels, display | Mn — For Farm or Hatchery 
areas, show windows and experimental | THIEL Installations @ Wired 
laboratories are included in the list | é' Easy-Drive —Ready to Install 
of lighting fields for which this system | : = STAPLES 


is expected to serve a useful purpose. 4-lamp Infra-Red 


BROODER 


Cap. 20 sq. ft. 
takes 300 to 350 
chicks. Water 
**Easy- e \ thermostat auto- 
THIEL 9," T matically controls 
STRAPS _ 2 to 4 lamps 
which burn as 
needed. 18” dia. 
reflector. 


THIEL 
Easy Drive 


3-lamp Infra-Red BROODER 

oe hd Cap. 16 sq. ft. Sure method 
NAIL IT for bringing 250 chi t 

naturity RKalsing 1 

1” weekly makes more space 

available 


by leading Electrical Whole- One-lamp Infra-Red BROODER 

I] | Versatile in application ideal 
saiers. for brooding poultry lamb 

i a ws ‘i calves also many other uses 

Some territories still open—write for ° Available at your Wholesalers 

information. 


TOP BRASS discuss copper conditions in 


the repair shop of the Charleston (W. Va.) T 
Electrical Supply Company, when fore- a | E E Fool sng 
L i i ngineering Co. || 
man C. A. Beck and superintendent e | Mae dond Bley Vametol 12-4 bi 


H. A. Lewis put their heads together 1417 N. MARKET ST . 
over © damaged comm | ST. LOUIS, MO. || BETTER MLR tT CRAP 
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Tem St-litmag-liitla- 
Be Prepared with . 


LG 4h /e 207, , 


Automatic EMERGENCY 
LIGHTS 


For 


Commercial Buildings 
Institutions 

Factories 

and other places 

of public assembly 


Big Beam Model 2-ATW 
with storage battery and built-in charger that 
keeps battery fully charged at all times. 


Whenever storms, fires, floods, or acci- 
dents disrupt lighting service, a Big 
Beam automatic emergency light will 
provide illumination for hours. Sud- 
den blackouts breed confusion, panic, 
property damage, bodily injury—even 
death—wherever groups congregate or 
essential operations must continue. 
Maximum protection is easy with 
a Big Beam emergency light. No spe- 
cial wiring is needed—just place the 
unit for best illumination and plug 
into convenient lighting outlet. Dry- 
cell models and self-charging storage 
battery models to meet all state codes. 
Get full particulars now —before it's too late 
U-C LITE MANUFACTURING CO. 
1038 W. Hubbard St., Chicago 22, illinois 





4 DITCH-WITCH Models 
Digs 2” to 6” Trenches 


Any Depth to 36” 


A self-contained ditcher operating under 
its own power—digs clean even 2” to 6” 
trenches to a 36” depth. Light weight, 
mobile, low operating and maintenance 


PROVED IN ALL SOILS 
DITCH-WITCH digs as 


many feet of trench as ma- 
chines four times its size. 
Pays for itsellf in a few 
days. 


Write Today for 
Illustrated Literature 


THE CHARLES 


MACHINE WORKS 
624 B Street 
PERRY, OKLAHOMA 





ELECTRIC-MOTOR 


PARTS 


for Brown & Brockmeyer * Century « Delco « Jack 


& Heintz « Leland » Marathon « Redmond 
Sunlight « Wagner + Westinghouse 


motors 


“Service Doesn't Falter When It Comes From Harry Alter” 


The HARRY. ALTER CO. 


Wholesale Only 


Write for Catulog—on your letterhead—to 
1778 S$. Michigan Ave. 134 LaFayette St. 


Chicago, Illinois Ut a a oe 




















WODACK “DO-ALL”® 


ELECTRIC HAMMER 


A power tool of many uses for electrical 
contractors and plant maintenance work 

Hammer is detachable fro ym drill mem 

vr. Drills concrete 4%" to 1%” diam 

eter, metal to %” and wood to 4”. Forged hammer 
tools for chipping, channeling and cutting masonry 
materials Attachme nt for right angle drilling 


Ask for BULLETIN 510-EC 


Wodacki(R) Electric Tool Corp. 
4627 W. Huron St. Chicago 44, Ill. 
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$TOP4ct WATER 


With FORMULA NO. 640, a clear liquid which pene- 
trates 1” plus in concrete, brick, stucco, plaster, ete. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all —— materials. Sold = years. om 
economical, sure n 55's. Free sam 

HAYNES PRODUCTS co. OMAHA 3, NEBR. 


ROBOT OPERATORS 
OPEN > CLOSE + LOCK: DOORS, GATES 
ELT rani ally 


COMMERCIAL 
RESIDEETIAS 





INDUSTRIAL 
‘ SPECIAL 


'\2. 
Bat 


ROBOT ‘APPLIANCES. INC 


| 
| 


| employee 


| 


MORE SAFETY AND LESS 
MAINTENANCE 


[FROM PAGE 83) 


working is that of adequate symbols 
for the large variety of electrical com- 
ponents shown on diagrams. Many 
attempted solutions either 
by adhering closely to the present ASA 
Standard, or, like the Ford Motor 
Company, by issuing a set of symbols 
found to be most practical for indi- 
vidual needs. A working group dele- 
gated by AIEE and composed of rep- 
resentatives of steel, rubber, photo- 
graphic, machine tools, control manu- 
facturers, elevator, and automotive in- 
dustries have up with a com- 
promise solution. We hope this will 
be satisfactory and adopted by all con- 
cerned. The benefits are apparent of 
using symbols which are easily and 
quickly made on the drawing board, 
easily and quickly understood by those 
who must use them for installation 
and maintenance purposes, and yet lim- 
ited in number so that they may be 
easily memorized. 

The JIC Electrical Standard is a 
direct benefit to any progressive com- 
pany—be its product automotive, home 
ippliances, textiles, or what have you. 
Greater safety for the operator builds 
confidence in his ability and pride in 
his work, resulting in better employer- 
relations. Approximately 
of all paragraphs in the stand- 
ard have a direct relation to safety. 
Fewer breakdowns of shorter dura- 
tion means increased production of 
higher quality at reduced cost of the 
end product. Such equipment builds 
a good reputation for itself and its 
manufacturer in the minds of all con- 
cerned. After all, what is any stand- 
ard but the solution to a_ repetitive 
problem. 


may have 


come 


ened 
50% 


ALMOST DOUBLE footcandle intensity 
(from 40 to 45 percent increase) can be 
obtained going from 60 to 360 cycles 
for fluorescent lighting, N. L. Williard, 
G.E. Lamp Dept., district engineer, Daven- 
port, tells group of contractors and in- 
spectors at Rock Island meeting. 
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casio SEARCHLIGHT SECTION woveensinc 


EMPLOYMENT e BUSINESS 


UNDISPLAYED RATE 
$1.20 @ line, minimum 3 lines. To figure ad- 
yanee payment count 5 average words as a 


ine. 

POSITIONS WANTED AND INDIVIDUAL SELL- 
ING OPPORTUNITY undisplayed advertising 
rate is one-half of above rate, payable in 


Asrosars, $1.20 a line. 


New ADVERTISEMENTS: address New York office, 330 W. 42nd St., 


OPPORTUNITIES 


INFORMATION: 

BOX NUMBERS count one line additional in 
undisplayed ads. 

DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 
EQUIPMENT WANTED OR FOR SALE Adyer- 
tisements acceptable only in Displayed Style. 


EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising ~ A is $11. = ay inch for all 
advertising a on 
tract basis. Con a rates “Gael on request. 


AN ADVERTISING INCH is measured inch 
vertically on one column, 3 columns—3 
—to a page. E.c 


avy 


N. Y. 36, N. Y. for March issue closing February 20th 








Amount 
440 


1750 ft. 


1100 ft. 


weatherproof wire, type 





AVAILABLE FOR IMMEDIATE DELIVERY 


Make 
ft. West. Elec. 
450 ft. Okonite 
481 ft. Okonite 
910 ft. West. Elec. 
890 ft. West. Elec. 
500 ft. Okonite 


768 ft. Okonite 
Okonite 


140 ft. Gen. Cable 
477 ft. Copper Weld 
10/e #14 


600 ft. Okonite I 
875 ft. Okonite 10/Pr. #19 Okonite Okoprene 
Twisted In Prs. 
225 ft. Okonite 2/c #14 Rubber & Braid 
Okonite 4 Pr. #19 Okonite Okoprene 
Twisted in Prs. 


We also carry a complete line of triple braid 


in all sizes, and 
type RR—high voltage cable. 


ACE WIRE & CABLE CORP. 


180 Morgan Ave. G/ 6-0904 Brooklyn 37, N. Y. 


FOR SALE 


23,000° of 3 Conductor 2/0 Steel Taped Parkway Cable, Type RJFJ. 3000 V. 
3,500’ of 3 Conductor #2 Steel Taped Parkway Cable, Type RJFJ. 3000 V. 
2—45 KVA, 2400 V. Primary 480/240 V. Secondary, 3 Phase, Dry Transformers 
2—75 KVA, 2400 V. Primary 480/240 V. Secondary, 3 Phase, Dry Transformers 

5—112¥ KVA, 2400 V. Primary 480/240 V. Secondary, 3 Phase, Dry Transformers 
3—100 KVA, 2300 V. Primary 460/230 V. Secondary. Single Phase, Oil Cooled 


Transformers 


3—50 KVA, 2400 V. Primary 480/240 V. Secondary, Single Phase, Oil Cooled 


Transformers 


3—100 KVA, 2400 V. Primary 480/240 V. Secondary, Single Phase, Oil Cooled 


Transformers 


50—Misc. 2, 3, 5 & 15 KVA Single Phase Transformers. Also numerous switches, 
metal switch cabinets, 50 and 100 amp. cutouts, circuit breakers, etc. 


Subject to prior sale 


FRAZIER-DAVIS CONSTRUCTION COMPANY 


1319 Macklind Avenue, St. Louis, Mo. 
Box 153—Grahamsville, New York 


STerling 1950 
Grahamsville 2861 








ELECTRICAL CABLE 


for every industrial and power yeatien. 
Special constructions. Odd lengt' 
See stocks on hand of high * voltage, lead 
cables not ordinarily stocked by your 
resular suppliers 
e Cut to length. Reasonably 9riced. 


UNIVERSAL Wire and Cable Co. 
2664 N. Clybourn Ave. Chicago 14, Ul. 








IN STOCK FOR IMMEDIATE DELIVERY 


Every type & size of electric wire & cable. Under- 
ground cables for direct burial —- nw Over- 
head wire, welding cable, as multi- 
conductor cords, elevator cable, high voltage cable, 
bare, triple braid weatherproof. 


Eastern Electric Sales Co. 
5425 Pennsgrove St., Phila., Pa. GR 4-5900 








WORLD'S LARGEST INVENTORY 


New and Georanteed Rebuilt 
11.P. t© 2500 HP. 
ELECTRIC EQUIPMENT CO 

?. O. BOX 51, ROCHESTER 1, N.Y. 








BOOKS 











FOR SALE 
3—250KVA General Electric. Serial Nos. 7335366, 
67, 68 single phase, 60 cycle. Voltage 12000— 
240 x 480. Complete with low voltage bushings 
and high voltage wiping sleeves 

Purchasing Department 
CUTTER LABORATORIES 

808 Parker Street Berkeley 10, Calif. 








——— 


WANTED 


ELECTRIC MOTOR REPAIRMEN! 


You will find Western's brand new book of m 
than 1200 Diagrams and Tables a valuable, time 
saving reference. Covers Split Phase, Cagee® 
(105 circuits, including special magnetic arting 
devices, dual voltage, two speed and various over- 
load protector applications. etc.), Shading Pole, 
Series, Repuision induction, Compensated (Vari- 
able speed as u on presses), Two and Three 
Phase (504 Diagrams including 2, 3 and 4 speed 
constant H.P., Variable H.P., Constant Torque, 
dual Voltage, etc.) Direct Current (103 circuits). 
A special section on redesigning A. C. and D. C. 
motors. Hundreds a atare ae connections. 154 
useful tables. WESTERN'S MOTOR AND CON- 
TROL CIRCUITS 4 Sold subject to an uncondi- 
tional money back guarantee of complete satisfac- 
tion. Send only $5.75 for your copy today or write 
for descriptive literature In use by electrical 
workers everywhere. 


E. A. WESTERN Box 1902 Phoenix, Ariz. 


WANTED 


Manufacturer's Representatives 


FOR ELECTRICAL POWER AND 
LIGHT TRANSFORMER LINE 


Recently expanded ducti facilities en- 
able us to accept ap licctions for several 
choice territories. xclusive assignment 
will be made to ~~ gd representatives 
thoroughly acqua the electricai 
jobber and Sobama tela. 





We are a fast growing, well Pa 
organization, 
competiitvely priced line "« light and 
power transformers. From 3 to 150 KVA. 
rompt deliveries, lucrative commissions 
and full factory cooperation is assured. In- 
quiries invited from aggressive sales or- 
anizations handli related lines. Give 
ull details in first letter. All replies con- 
fidential. 





RW-6642, Electrical Construc. 
520 N. Michigan Ave., 


& Maint. 
Chicago 11, Tl. 




















BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No _— too long or Bar short 
T at 4778 





PIERCE CABLE oe. 
2664 Clybourn Ave. Chicago 14, Iilinols 











ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 


a. Unique Tool of the nll 
TE FOR DESCRIPTIVE FOLDER T 
THE ESTIMATOR PUBLISHING Co. 
4102 Wilson Road Kenosha, Wis. 








SALES MANAGER 


Experienced in Selling Jobbers and 
Contractors in Electrical Field 


Real boy portunity for p ti Hh 
man who will be responsible for sales pol- 
icies, building and holding .¢* rep. 
organization, correspondence & 
Promotions. We're a iatqvewtan, wine 
established Chicago firm, smnulactusing a 
congottvsly Priced | line of power and 
lighting distributi mers and 4 
welding equipment. Some yy A 
salory, expense account, and onus. 
Send full details in first letter. Replies con- 
fidential. 
SW -6503, Electrical Construction & Maint. 
330° N. Michigan Ave., Chicago 11, Ill 


a Pe | 











ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


FEBRUARY, 1953 












Accurate Mfg. Co. 115 
Adam Electric Co., Frank. . , 9 
Allen-Bradley Co. . .99, 100 
Allis-Chalmers Mig. Co. » Z 15, 26, 60 


















All Steel Equipment, Inc.. 35 
Alter Co., The Harry..... 194 
American Steel & Wire Div. of 

U.S. Steel Co. a ee 
Anaconda Wire & Cable Co....... 64 
Appleton Electric Co...... Knee 
Arro Expansion Bolt Co.. ... 146 
Austin Co., The M. B... .182, 184 
Benjamin Electric Mfg. Co. 93 
Berns Mfg. Corp..... . 166 
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Blackhawk Mfg. Co. 156, 157 
Briegel Method Tool Co. ae 
Brushmaster Saw Inc. 179 
Bryant Electric Co........ doishacea ae 






Buffalo Forge Co.. <i 
BullDog Electric Products Co. .20, 21 
Burndy Engineering Co., Inc..... 91 
















Century Elec. Co. 145 
Champion DeArment Tool Co..... 153 
Champion Lamp Works. 106 
Charles Machine Works, The..... 194 
Clark Controller Co., The........ 59 
Greene Gonmauit Co,.«........+-- 176 
Columbia Cable & Electric Corp.. 11 










Continental Electric Equipment 

EE SRE ee one ee ee 126 
Cope, a Ae FS . ae 
Crescent Ins. Wire & Cable Co.. 62 
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Day-Brite Lighting, Inc.......... 163 
Delco Products Division of 





















General Motors Corp. . . 107 
Dow Corning Corp. ............. 162 
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Efficiency Electric & Mfg. Co..... 178 
Erico Products, Inc.............. 131 
Federal Electric Products Co..... 123 
Co ee rere 32 
Fullman Mfg. Co. . 148 
Furnas Electric Co. . 128 
G&W Electric Specialty Co....... 45 
Garden City Plating & Mfg. Co... 138 
Gem Electric Mfg. Co., Inc....... 122 





General Electric Co. 
(Apparatus Dept.) ...Second Cover, 
4, 5, 10, 33, 34, 53, 168, 169, 174 
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Fourth Cover, 116, 181 
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Graybar Electric Co., Inc..... . 66 
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Haynes Products Co.. 194 
Hazard Insulated Wire Works. 23, 105 
Ideal Industries, Inc.......... 134, 135 
Ilsco Copper Tube & Products, 
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Leader Electric Co 
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National Electric Products 
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— Dodge Copper Products 


—. ss hale Miaiicerackc aaah deca are oie 24, 25 
Philadelphia Electrical & Mfg. Co. 173 
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Pyle-National Co., The.......... 142 
Pyramid Instrument ee 164 
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Republic Steel —s ee 2 i 
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1 to 32 Circuits 


Only six devices 
NAO \inein general purpos 


Main Breakers 
d centers 


For the first time! Loa 
reakers for 1 phase, 3 wire 


4 wire devices. 
ire 3 Phase, 4 Wire — 


To meet modern trends in distribution. 
Both raintight and general purpose. 


Raintight 
Underwriters’ 


Ali enclosures are 


approved. Available 
provision for the popul 


able hubs. 


form the basic 
—_--_ 
e enclosures. 


with main b 
or 3 phase, 


ar interchange- 





The AO solves specific water heater, 


switched neutral and o 
problems—in many cas 


ard components. 


ther split bus 
es with stand- 





NO Plug-in Units have 
ALL the Features .-- 


Quick-Make, Quick-Break OP- 
eration at no extra cost. 

2. Ambient Compensation ends 
nuisance tripping: No extra cost. 

3. Thermal-Magnetic— comple’ 


two-way protection against both 
Off-the-Shelf Delivery 


moderate and heavy overloads. 
nts simplify se 


4. Non-interc 





lling and 
d plug- 
packed 


Just 3 compone 


hangeable feature 
stocking. Box with interior, cover, 4B 


prevents higher capacity 30, 40, aa eee fear 
: : in breakers. reakers CO 
50 ampere eee from being sub- in individual boxes and multi packed in car 
and 20 ampere tons. All the sales features highest quality, 
immediate delivery: 


no cost premium, 


i rages tampering. 
OuR ELECTRICAL DISTRIBUTOR FOR SQUARE D pRODUCTS 


ASK Y 
= 








with or without | 


“Plus” Applications : 


t~ 
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There's Profit 

. 

in G-E Remote-Controt 

Wirt 
“You're in a growing market when you learn how to 
handle G-E low-voltage remote-control wiring jobs,” 
says C. L. Rice. president. Twin City Electric Company, 
Kansas City. “You can give your customers many more 
switches for little more than the cost of a conventionally 
wired house. Buyers seem to like the extras that G-E 
remote-control offers—so | am all for it as a way to 
build business.” 
Not difficult to install 

“G-E remote-control wiring is not difficult to install.” 
Mr. Rice continued. “We got the contract for the 1750 
house Ruskin Heights project here in Kansas City. Our 
price for these $10,000 and $10,500 houses was about 
$30 more per house than a conventional wiring system. 
\s my men became familiar with remote-control wiring, 
they made real speed. The lightweight control wire is 
easy to handle. This makes the work go fast and helps 
keep the costs down to a reasonable figure. G.E. has a 


fine booklet for contractors that is a big help for figur 


ing and installing your first remote-control job.” 


Helped builder sell 500 homes in one month 


“One month after announcing that our $10.000 and $10,500 
homes were open for inspection. we had orders to build more 
than 500.” says W. W. Praver. president. Praver & Sons, de- 
veloper of Ruskin Heights. “1 am convinced that the G-E remote- 
control wiring system was an important factor in this record 


sales volume.” 





Get your copy of this helpful booklet 
CONTRACTOR'S MANUAL—Thirty-six-page manual gives you all 
the facts—layout, wiring diagrams, and important installation 
hints. Let this booklet bring you up to date on G-E remote 
control 


» your G-E Construction Materials distributor or write Section 
68-218. Construction Materials Division. General Electric Com- 
» 


pany, Bridgeport 2. Connecticut. 
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